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今年度の-イライトのひとつは､国際シンポ｢plant and Ultraviolet-B Radiation: Effects ｡f




















































































































































の詳細な解析により, LinAは基質の塩素と水素のtrans and diaxial (TD) pairを立体特異的に
認識し,脱塩化水素反応を行っていることが確認された｡ (永田裕二,津田雅孝)









































AFLP分析によるRhl'zoctonia solani AG2-2LPとR. solanL'AG2-2日IBのゴルフ場における
個体群構造:ゴルフ場におけるノシバ･コウライシバ葉腐病菌Rhizoctonia solani AG2-2LP
(LP菌)とベントグラス葉腐病R. solani AG2-2IIIB (IIIB菌)は､菌糸融合反応とRAPD
分析によりそれぞれ特有な個体群構造を示すことがわかった｡ RAPD分析より精度が高い















アズキ根腐病菌における交配と交配型遺伝子共通領域のhigh mobility group boxの検
也: Fusarium solani f･sp･ adzukicola匹rDNA-ITS領域の塩基配列においてf.sp. phaseoli及び
f.sp. glycinesと99.0%以上の非常に高いホモロジーを持つ.これらの3分化型について分化
型内及び分化型間での交配を試みたところ､ f.sp. adzukicolaを雌としたときにのみ､他の
f･sp. adzukicola､ f.sp. phaseoli及びf.sp. glycinesと交配させることで赤い子嚢殻構造が形成さ
れることがあった｡ただし､形成された子嚢殻構造にはいずれも子嚢胞子は形成されなか































Kataoka, H., Takahashi, F. and Ootaki, T.: Bimodal polarotropISm Of Vaucheria to polarized blue
light: parallel polarotropISm at highfluence rate corresponds to negative polarotropISm. J. Plant Res.
113:1-10, 2000.
Species of Vaucheria (Xanthophyceae) exhibited cruciform polarotropism when they were grown under polarized
white or blue light fわr several days. The coexistence of two groups orbranches growlng perpendicular and parallel to the
electric vector (E-vector) resulted in cruciform polarotropic orientation. Such polarotropic bending was, however, not
detected within 24 hr.Asthe fluence rate of polarized white or blue light increased, paraHel orientation to the EIVeCtOr
became dominant. Polarized red light produced exclusively perpendicular polarotroplSm. This shift in pattern was
much obvious in V terrestris sensu G6tz than V sessilL's and V dichotoma, Since the photoperceptlOn is restricted to the
tip of the apICal dome and since this reglOn receives maximum photons when the E-vector is at a right angle to the cell
axis, Vaucheria becomes oriented normal to the EIVeCtOr aS far as thefluence rate is optlmum. The direction of growth
is expected to change into paraHel to the E-vector when the fluence rate is supraoptimum. The perpendicular (norma))
and parallel polarotropISm Of Vaucheria, thus, Correspond to positive and negative phototropISm, respectively.










PL'lobolus, characterized by formation of swollen subsporanglal vesicles and projection of sporangla into the air
when sporangiophores mature, is one of the most useful model organisms in considering the一一signal perceptlOn-Stimulus
transduction-responseH system in fungi. In Pilobolus, as in the closS)y re)ated fungus Phycomyces, light effectively
controls sporangiophore initiation and growth, sporanglum development, and determination of phototropic direction.
PllobolusalSo responds to gravitative and centrifugal stimulation by bendinginthe negative direction. These
responses, however, depend on the species of Pilobolus and the developmental stage of the sporangiophores.
Comparative analyses of these responses among different species of Pilobolus and between Pilobolus and Phycomyces
are effective to elucidate the mechanisms of sensory physio)ogy of fungi.
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Fukui, ∫., Miyazaki, A. and Ootaki, T∴ Isolation and characterization of chlorate resistant mutants
from nitrate-nonutilizing fungus Phycomyces blakesleeanus. Mycoscience 41 (6) :633-640, 2000.
Chlorate-resistant mutants, whlCh were rlrSt isolated in the zygomycetous fungus Phycomyces blakesleeanus, were
found to be resistant up to a concentration of at least 300 mM of potassium chlorate. The dose-response relationship
showed that although the mutants cou一d be divided into two groups based on chlorate resistance in the mycelial
elongation assay on the solid minimal medium, this was not observed in the assay uslng liquid culture. Genetic
analysIS Or heterokaryons revealed the mutant alleles to be dominant. Enzymatic activities or three nitrate reductases
and chlorate reductase were deficient in both the parent strain and the mutants. IntraceLlular incorporation ofchlorate
ion varied from strain to strain; however, the variation could not explain the mechanism ofchlorate resistance. One
unexpected characteristic of the mutants was that the intracellular sulfate ion concentration was 3.5 to 5.5 times higher
than in the parent strain. We designated this mutant genotype crw, chlorate-resistant mutant from nitrate-nonutilizing
wildtype.
Yamazaki, Y., Miyazaki, A., Kataoka, Il and Ootaki, T.: Effects of chemical components and nitrogen
sources on zygospore developmentinPhycomyces blakesleeanus. Mycoscience 42 (1) (impress),
2001.
We examined the effects of chemical Components and nitrogen sources on zygospore development, uslng 62
different Ingredients based on Suttds synthetic medium SI, which has beenwidely used for studies of sexual physiology
in Phycomycesェ　An increase of inorganic microelements such as ZnSO4, NaMoO4and CaCl2 Promoted an increase in
the number ofzygospores per unit area. Glutamate (G)u) Contained in SI as the sole nitrogen source was indispensable
for sexual development, and replacement of Gluwith NH4+ (Am) strongly inhibited it, mainly because of growth
inhibition. However, zygospore production was enhanced I.8-fold by equlValent amounts of- both Glu and Am as
compared with Glu alone. A newly developed medium, mSI十Am, enriched with Am and the above一mentioned
efrective microelements doubled the number of zygospores formed per unit area (density), compared with Sutter's
original SI, and increased both the densityand the weight (volume) of zygospores, 1.6- and 2lfold, respectively,
compared with potato-dextrose-agar medium enriched with yeast extract and casitone (PDAYC). Sexual stimulation by
mSI+Am was also observed in the matlng Ofa palr OfB-carotene-deficient mutants. Methionine sulfoxime, an inhibitor
ofglutamine synthetase, strongly inhibited the progress of matlng Without signirlCant growth inhibition.
Fukui, ∫., Choi, K-S., Miyazaki, A., Ootaki, T. and Oikawa. T∴ AnalysIS Of the fわrmation or
protoplasts and regeneration ofcells in Phycomyces blakesleeanus. J. Microbiol. Biotechnol. 1 1 (1)
(in press), 2001.
Tt is possible to prepare protop)asts of the zygomycetefungus, Phycomyces blakesleeanus by digesting the cell waH
or spore germlings with commercially available chitinase and chitosanase. However, the cells without any ceH walls
immediately form large aggregates, and thus, it is difrlCult to isolate the individually separated protoplasts. Inherent
problem with the fわrmation oraggregates in preparlng prOtOPlasts could be solved by the use of bovine serum albumin
(BSA).Asa result, we were able to prepare a large number of single protoplasts quickly and easily. We took time-lapse
photomicrographs or the fわrmation of protoplasts, and fわund that there were certain reglOnS Of the cell wall or spore
germlings that were sensitive to chitinase and chitosanase, although the cell wall of the orlglnal spores is known to be
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insensitive to these enzymes. There have two kinds orcell wall on a spore ge-ling, one where a bound wheat germ
agglutinin (WGA), and the other a bound concanavalin A (Con九). Furthe-ore, Only cells with walls which had bound
WGA were able to regenerate, while those with walls with bound ConA were not able to regenerate･
Fukui, J., Choi, KIS., Miyazaki, A., Ootaki, T. and Oikawa, T. : Demonstration of stage-specific
nucleolytlC aCtivlty ln Cell-free extracts ofPhycomyces and inhibition of this activity by EDTA and G-
actin. Mycoscience 42 (1) (in press), 2001.
Stage-speciflC nuCleolytic activity was identified in cell-free extracts (CFEs) of Phycomyces･ Such activitywas not
detected in spore germlings or mycelia for the rlrSt 36 h after the start of cu)tivation. However, it was detected in mycelia
more than 48 h after the start of cultivation, as well as sporangiophores and sporangia. The nucleolytic activitywas
completely inhibited by the addition or EDTA or G-actin to the CFE, and the various results together suggest that the
activity was due to deoxyribonuclease I (DNase I)･
Takahashi, F., Hishinuma, T. and Kataoka, H.: Blue light-induced branching in Vaucheria.
Requirements ofnuclear accumulation in the imdiated region. Plant Cell Physiol. 42 (3) (in press),
2001.
When a narrow reglOn Of the fresh water coenocytlC alga, Vaucheria terrestrL's sensu G6tz is irradiated with
moderately Intense blue light, a branch is induced from the center of the irradiated reglOn after 4 - 5 h･ Movement of
organelles and microtubule bundles during the photocytomorphogenetic response were investlgated･ Chloroplasts in the
cortical layer immediately started to accumulate in the blue light-irradiated reglOn and their accumulation almost
comp)etely finished 30 I 40 min after the onset of light when the nuclei residing ln endoplasm started to accumulate.
Accurnulation of nuc)ei synchronized with disorientation and shortenlng Of microtubule bundles, which orlglnally run
parallel to the cell axis. Not only amlPrOPhos-methyl, a potent microtubule-decomposlng reagent, but also cytochalasin
A strongly inhibited the branch induction. Amiprophos一methyl completely and cytochalasin A mostly destroyed
microtubules and completely inhibited nuclear accumulation, but both drugs aHowed the accumulation ofchloroplasts in
the cortical layer of irradiated reglOn. These indicate that the accumulation of nuclei is indispensable for branch
induction while the chloroplast accumulation is insufrlCient by itself for branch induction･ Ineffectiveness of
cytochalasin A on chloroplast movement brings conventional view of sliding movement of chloroplast on loヮg aCtin
cable in question. MorphologlCal and functional relation between a nucleus and amicrotubular bundle are discussed･
Sasaki, H., Kataoka, H., Murakami, A. and Kawai, H∴ Inorganic ion compositions in brown algae,
with special reference to sulfuric acid ion accumulations.
Hydrobiologla　(in press), 2001.
cellular pH estimated from cell extract pH and the ion compositions of major inorganic ions (Na+, NH∴ K', Mg2+,
ca2十, cl一, Br~, NO3~, SO42~) Were studied by ion chromatography in 61 species or 10 orders (Dictyotales, Desmarestiales,
Ectocarpales, Chordariales, Scytosiphona】es, Dictyosiphonales, Cutleriales, Sporochnales, Laminariales and Fucales) or
Phaeophyceae. Three species in the order Dictyota]es, Dicり′opteris sp., Spatoglossum solieriL'(Chauv.) Ktitzing and
Zonaria stipilata Tanaka et K. Nozawa, were new)y found to be highly acidic (pH 0.6 and 1.4 within cells), in addition
to previously reported dictyotalean species, Dico,opteris latiuscula (Okamura) Okamura, D. proILfera (Okamura)
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Okamura, D･ repens (Okamura) Boergesen and Spatoglossum crassum J. Tanaka. They all contained high concentration
of SO.2~ perhapswithin the vacuoles. Furtherrnore, Delamarea attanuata (Kje‖man) Rosenvinge (Dictyosiphonales) and
TalassL'ophyllum clathrus (Gmel･) P･ et R･ (Laminaria)es) were shown to contain relatively highconcentrations of SO421


























Efendi, H･ Kisaka, A･ Kanno and T･ Kameya･ Transformation of soybean by infecting embryonic calli
with Agrobacterium tumefaciens and that of soybean and kidney bean by injecting the bacteria into
ge-inating seeds. Plant Biotechnology 17: 187-194 (2000)
An effort was made to generate transgenic plants from embryogenic callus soybean (Glycine max (L.) Merri日) by
using Agrobacterium tumefaciens, strain EHAIOl harbouring the binary vector pIG121, which contains neomycin
phosphotransferase (NPm), hygromycin phosphotransferase (HPT) and B-glucuronidase (GUS) genes. Analysis by
PCR and Southem blottlng analysis Of putative transgenic soybean showed that the plants carried the genes for GUS,
NPTH and HPT･ The germinating seeds were injectedwith Agrobacferium tumefaciens, followed by sonication and
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vacuum inrlltration. Analysts Of the progeny plants by PCR and Southern hybridization showed that the transformed
plants maintained the transferred DNA･ Comparedwith transformation of embryogenic callus, that of germinatlng Seeds
was simple and repeatable, since it required no prior tissue culture steps and produced transgenic p)ants more efrlCiently･
Transgenic plants of- kidney bean (Phaseolus vulgarL's L.) were also obtained by injectionwith the Agrobacterium into
geminatlng Seeds･
Theissen, G, A. Becker, A. Di Rosa, A. Kanno, J.T. Rim, T. Muenster, K‥-U. Winter and H. Saedler.
A short history orMADS-box genes in plants. Plant Molecular Biology 42: 1 15-149 (2000)
Evolutionary developmental genetics (evodevotics) is a novel scientific endeavor which assumes that changes in
developmental control genes are a major aspect Of evolutionary changes in morphology･ Understanding the phylogeny of
developmental control genes may thus help us to understand the evolution of plant and animal fbm･ The prlnClples or
evodevotics are exemplified by outlining the role of MADS-box genes in the evolution of plant reproductive structuresI
Tn extant eudicotyledonousflowerlng Plants, MADS-box genes act as homeotic selector genes determinlngfloral organ
identityand as moral meristem identity genes. By reviewing current knowledge about MADS-box genes in ferns,
gymnosperms and different types of ang10SPermS, We demonstrate that the phylogeny of MADS-box genes was strongly
correlated with the or]gln and evolution of plant reproductive structures such as ovules and flowers･ It seems likely,
therefore, that changes in MADS-box gene structure, expression and function have been a major Cause for innovations in
reproductive development during land plant evolution, such as seed,flower and fruit formation･
〔遺伝子適応生態研究分野〕
Takahashi, H., Kamada, M., Yamazaki, Y., Fujii, N., Higashitani, A., Aizawa, S., Yoshizaki, 1･,
Kamigaichi, S., Mukai, C., Shimazu, T and Fukui, K: Morphogenesis in cucumber seedlings is
negatively controlled by gravity. Planta 210: 515-518 (2000)
Seedlings of most cucurbitaceous plants develop a peg (protuberance caused by cell outgrowth) On the transition
zone between the hypocotyl and root. The peg lS necessary for removlng the seed coat after germination･ ln our
spaceflight experiments on the STS195 space shuttle, Discovery, we found that cucumber (Cucumis sativus L) seedlings
grown under microgravity conditions developed two pegs symmetrically at the transition zone･ Thus, cucumber
seedlings potentially develop two pegs and do not require gravity for peg formation itse)f, but on the gro_und the
development of one peg is 'suppressed in response to gravity. This may be considered as negative control of
morphogenesis by gravlty.
Aoki, H., S. Sato, T. Takanami, T. Ishihara, I. Katsura, H. Takahashi and A. Higashitani:
Characterization of Ce-all-I, an ATMllike gene from Caenorhabditis elegans. Molecular and
General Genetics 264: 1 19-126 (2000)
An ATMlIike gene was identirled in the genome ofCaenorhabditis,elegans･ The putative product of the gene, termed
Ce-atLl (C. elegans ATM-like 1) Consists of25 14 amino acid residues･ The C-terminal sequence, which contains a PT13
kinase-like domain, showed good homologywith the products of the gene MECl/ESRJ from budding yeast, the rad3+
gene of fission yeast and mammalian ATM (ataxia-telangiectasia and rad3+ related) genes. The results of RNA-
mediated interference indicated that the major phenotype associated with repression of Ce-atll1 was lethality
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(approximately 50-80%) during early embryogenesis･ Among the surviving progeny, males (XO animals) arose at a high
frequency (2-30%)･ In addition, 5% of oocyte chromosomes demonstrated aneuploidy due to a defect in pre-meiotic
chromosomal segregation･ Gene expression analyses indicated that Ce-all-1 mRNA was expressed in alHarval stages
and that its leveHncreased about fivefold in the adult stage･ The adult expression level was decreased in the glp-4 mutant,
which is defective in germ line proliferation. Ce-atll1 was strongly expressed in both the mitotic and meiotic cells of
adult gonads･ ln summary, Ce-all-1 appears to be important for early embryogenesis, and loss of its function results in a
defect in chromosome segregation, similar to what has been observed for AT-related proteins･
Endo, M., T･ Kokubun, YI Takahata, AI Higashitani, SI Tabata and M･ Watanabe: Analysts Of
expressed sequence tags offlower buds in Lotusjaponicus. DNA Research 7: 213-216 (2000)
Jn order to study gene expression in a reproductive organ, we constructed a CDNA library of mature mower buds in
Lotusjaponicus, and characterized expressed sequence tags (ESTs) of 842 clones randomly selected. The EST sequences
were clustered into 718 nonィedundant groups･ From BLAST and FASm search analyses or both protein and DNA
databases, 58･5% of the EST groups showed significant sequence similarities to known genesI Several genes encoding
these EST clones were identified as pollen-Specific genes, such as pectin methylesterase, ascorbate oxidase, and
polygalacturonase, and as homologous genes involved in pollen-pistil interaction･ Comparison of these EST sequences
with those derived from the whole plant ofL･ japonicus, revealed that 64.8% of EST sequences from the mower buds
were not found in EST sequences of the whole plant･ Taken together, the EST data from mower buds generated in this
study is useful in dissecting gene expression in floral organ ofL. japonL'cus.
Fujii, N., M. Kamada, S. Yamasaki and H. Takahashi: Differential accumulation ofAux/IAA mRNA
during seedling development and gravity response in cucumber (Cucumis sativus L.). Plant
Molecular Biology 42: 731-40 (2000)
The plant hormone auxin transcrlptlOnally activates Aux/IAA genes･ We have isolated three Aux/IAA CDNA from
cucumber, two cDNAs (CS-IAAl and CSIIAA2) containing the complete open reading frame (ORF), and one partial
cDNA (CSIIAA3)･ Northern blotting analysis showed that Aux/IAA mRNAsWere induced during the emergence of
radiclesfrom seed coats･ After radicle emergence, their mRNAsaccumu)ated in the basal part of the hypocoty1 much
more than in the apICal part, and later in elongatlng region Of hypocotyls･ CSIIAAl and CS-IAA3 mRNA signirlCantly
accumulated in response to auxin, although the increment orthe fb-er mRNA accumulation by auxin application was
much greater than that of the latter･ CS-IAA2 did not show an apparent change by auxin treatment in our experiment･ In
horizontally germinatlng Seedlings, the transition zone between hypocotyl and root curves due to downward gravitropIC
growth･ On the other hand, vertically ge-inatlng Seedlings of cucumber do not curve in the early stage or seedling
development･ The CS-IAA 1 mRNA accumulation in horizontally germinatlng Seedlings was more than that in vertically
germinatlng OneS during radicle emergence･ Furtherrnore, asymmetrical distribution of CS-IAAl mRNA was detected in
the transition zone in in situ hybridization analysis･ These results suggest that the CS-IAAl gene product may be
involved in the gravity response during early development of seedlings･
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Higashitani, A･, H･ Aoki, A･ Mori, Y･ Sasagawa, T･ Takanami and H･ Takahashi: CaenorhabdL'tis
e;legans Chk211ike gene is essential for meiosis but dispensable for DNA repalr･ FEBS Letters 485:
35-39 (2000)
A Chk2-like gene was identified in the genome or Caenorhabditis elegans･ The putative gene product, temed Ce-
chk-2 Consists of 450 amino acid residues, and shows good homologywith the Chk2/Cdsl gene family･ The results of
RNA-nlediated interference (RNAi) indicated that the Fl generation from dsRNA injected animals grew to adulthood,
but approximately 95% of their eggs (F2) died during early embryogenesis. Among the few surviving progeny, males
(xO animals) arose at an abnormally high frequency (30%). In addition, 12 univalents were observed in full grown
oocytes of- the F 1 , while six bivalents were normally observed in wild-type oocytes･ Ce-chk-2 gene expression increased
in the adult stage, and their expression level decreased in the glpl4 mutant, which is defective in germ line proliferation･
The radiation sensitivlty Of F 1 embryos carrylng Ce-chk12 RNAi was not slgnificantly affected･
Kamada, M., N. Fujii, S. Aizawa, S. Kamigaichi, C. Mukai, T. Shimazu and H. Takahashi: Control of
gravimorphogenesis by auxin: accumulation pattern of CS-IAA 1 mRNA in cucumber seedlings grown
in space and on the ground. Planta 211: 493-501 (2000)
Cucumber (Cucumis sativus L･) seedlings grown in microgravitydeveloped a peg on each side of the traヮsition zone
between hypocotyl and root, whereas seedlings grown in a horizontal position on the ground deve一oped a peg on the
concave side of the gravitropICally bending transition zone･ The morphologlCaL features of the space-grown seedlings
were similar to those of seedlings grown in a vertical position on the groundwith their radicles point)ng down: both
became twoIPegged seedlings･ Morphogenesis of cucumber seedlings is thus inhibited by gravity･ Ana)ysis by in-situ
hybridization of an auxin-inducible gene, CS-IAAl, showed that its mRNA accumulated to a much greater extent on the
lower side of the transition zone in the horizontally placed seedlings on the groundjust prior tO and during the initiation
period of peg formation. On the other hand, when seedlings were grown in microgravityor in a vertical position on the
ground, accumulation of CS-IAAl mRNA occurred all around the transition zone･ Accurnulation of CS-IAAl mRNA in
horizontally grown seedlings appreciably decreased on the upper side orthe transition zone and increased on the lower
side upon gravistimulation, comparedwith the two-pegged seedlingsI Application of lAA to seedlings in a horizontal
position caused the development of a peg on each side of the transition zone, or a collar-like protuberance, depending on
the concentration used. These results suggest that upon gravistimulation the auxin concentration on the upper side of the
horizontally placed transition 20ne is reduced to a level below the threshold value necessary for peg formation･ Space-
grown seed一ings of cucumber might develop two pegs symmetrically because the auxin level in the entire transition zone
is maintained above the threshold. This spacenight experiment verirled for the first time that auxin does not redistribute
in microgravlty.
Sakata, T., H. Takahashi, I. Nishiyama and A. Higashitani: Effects of high temperature on the
development of pollen mother cells and microspores in barley Hordeum vu/gale L･ Journal of Plant
Research 1 13: 395-402 (2000)
The development of the innorescence,microspores and anthesis were well synchronized among individuals or in the
panicles of barley under controlled environmental conditions･ To study the effects of high-temperature stress on the
development of pollen mother cells (PMCs) and microspores, the plants were subjected to high temperature treatment at
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different stages of reproductive growth. When plants were exposed to high temperature for five days at the ear)y
differentiation stage of the panicle, Pollen grains became had apparently normal exine but no or little cytoplasm. At the
pre-meiotic stage of PMCs, high temperature caused subsequent development or short anthers possesslng nO po一len
grains. When plants were exposed to high temperature during meiosis or PMCs, all pollen grains possessed exine and
were swollen but showed little starch accupulation･ In these plants treated at high temperature, the panicles at the
heading stage had a normal appearance, but their seeds werevirtually sterile. These results indicated that there are at
least three stages or reproductive growth hypersensitive to high temperature, which resulted in abnormal teminal
phenotypes different from one another.
Takanami,T., A. Mori, H. Takahashi and A. Higashitani: Hyper-resistance of meiotic cells to radiation
due to a strong expression of a slngle recA-like gene in Caenorhabditis elegans. Nucleic Acids
Reseaich 28: 4232-4236 (2000)
Sensitivityof meiotic cells to DNA damaging agents is little understood. We have demonstrated that the meiotic
pachytene nuclei in the Caenorhabditis elegans gonad are hyper-resistant to X-ray irradiation, but not to UV irradiation,
whereas the early embryonic cells a洗er fertilization and the full grown oocytes are not. The Ce-71dh-1 gene lRAD51,
DMCl (LIM15), homolog 1 or Ce-rad-51], which is essential for the meiotic recombination, is the only bacterial recA-
Iike gene in the nernatode genome, and is strongly expressed in the meiotic cells. Followlng Silenclng of the Ce-rdh-I
gene by RNA interference, the meiotic eel)s become more sensitive to X-ray in･adiation than the early embryonic ceHs.
This is the first report that meiotic cells are hyper-resistant to DNA strand breaks due to the high level of expression of
the enzyme(S) involved in meiotic homologous recombination.
Yamasaki, S., N. Fujii, and H. Takahashi: The ethylene-regulated expression of CS-ETR2 and CS-ERS
genes in cucumber plants and their possible involvementwith sex expression of mowers. plant and
Cell Physiology 41 : 608-616 (2000)
It has been reported that ethylene production by cucumber plants is strongly related to the sex expression of their
nowers. It has also been shown that both CSIACS2 gene expression and ethylene evolution are nluCh greater in
gynoecious cucumber plants than monoecious ones. To investlgate the action mechanism or ethylene in the induction or
femaleness of cucumber flowers, we isolated three ethylene-receptor-related genes, CSIETRl, CS-ETR2 and CS-ERS,
from cucumber (Cucumis sativus L) plants. Of these three genes, CSIETR2 and CSIERS mRNA accumulated more
substantially ln the shoot aplCeS Or the gynoecious cucumber than those of the monoecious one. Their expression
patterns correlated with the expression of the CSIACS2 gene and with ethylene evolution in the shoot apICeS Of the two
types of cucumber plants. Accumulation of CS-ETR2 and CSIERS mRNA was significantly elevated by the application
or Ethrel, an ethylene-releaslng agent, tO the shoot aplCeS Or mOnOeCious cucumber plants. In contrast, the accumulation
of their transcripts was lowered when aminoethoxyvinyl glycine (AVG), an inhibitor of ethylene biosynthesis, was
app)ied to the shoot aplCeS Ofgynoecious cucumber plants. Thus, the expression of CS-ET712 and CS-ERS is, at least in
parl, regulated by ethylene. The greater accumulation of CS-ETR2 and CS-ERS mRNAingynoecious cucumber plants
may be due to the higher level ofendogenous ethylene, which plays a role in the development offemale flowers.
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Kitaya, Y., Tani, A., Goto, E., Saito, T. and Takahashi, H.: Development of a plant growth unit for
growlng Plants over a long-termLife cycle under microgravlty COnditions. Advances in Research 26:
281-288 (2000)
To studythe effect of the space environment on plant growth including the reproductive growth and genetic
aberration for a long-term plant life cycle, We have initiated development of a new type of facility for growlng plants
under microgravlty conditions. The facility lS constructed with subsystems for controlling environmental elements. In
this paper, the concept of the facility design is outlined. Subsystems controlling air temperature, humidity, CO2
concentration, light and air circulation around plants and deliverlng recycled water and nutrients to roots are the major
concems. plant experiments for developlng the facilityand future plant experimentswith the completed facility are also
overviewed. We intend to install this facility in the Japan Experiment Facility(JEM) boarded on the International Space
Station.
Tani, A., Saito, T., Kitaya, Y., Takahashi, H. and Goto, E.: Performance of a water suction system
using hydrophilic fibrous cloth under low gravlty andmicrogravlty ln Parabolicflight. Environmental
Control in Biology 38: 89-97 (2000)
For suction of water from a water supply vessel including both water andair undermicrogravlty.and g-jitter
conditions, a water suction system uslng hydrophilic fibrous cloth was developedand its performance was evaluated at
O.01-0.02 g-realized for 20 s by parabolic fiight in anaircraft. Vessels used for the experiment were glass fiasks and had
a suction port for suction rlltration. A piece of hydrophilic fibrous cloth was arranged along the inner surface of the
vessels and the end was fixed to the suction port of the vessels. In vesselwithout hydrophilic clothsand containlng 220
mL of water, the water did not move more than 5 mm along the inner surface and did not reach the suction port under
low gravlty. When hydrophilic cloths were used, on the other hand, water gathered onto the cloth surface, moved up
along the cloth and reached the suction port under low gravity. The amount of water sucked from vessels varied with the
amount or water ln the vessel and the sectional area of hydrophilic cloths. When the vessels including both water and air
wereflown during parabolic fiight (10-4 g), water in the vessel moved along the cloth and a water film was formed on the
cloth･ These results indicated that it is possible to suck water uslng the fibrous cloth suction system under low gravlty
andmicrogravlty conditions. Under low gravlty conditions, it was difrlCult to suck water only. However, it is not
necessary to separate water from air when the system is used for supplying water to plant root medium consistlng_Of both
liquid and gas phases.
Tani, A., Kitaya, Y" Goto, E., Saito, T. and Takahashi, H.: Effects of gravlty On Output Of humidity
sensors with different detection mechanisms t constant humidity. Joumal of Agricultural Meteorology
56: 209-215 (2000)
The effects of gravlty On Output Of sensorswith different detection mechanisms under constant humidity were
investlgated to screen humidity sensors for small plant growth chambers undermicrogravlty. Different levels of gravlty
were established by parabolic night uslng aircraft in which air pressure and temperature were maintained almost
constant (the variations were within 0.6kPa and 0.2℃, respectively). Four types or polymer sensors, a thermistor sensor
and an electrolytic sensor were used for the experiment. Air with relative humidities of75- and 58% was prepared using
saturated salt so)utions of NaCl and NaBr, respectively. Six types of sensors were flXed either in a vessel (1 L) or
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independently in srnall vessels (10 mL) including the solution absorbed by polymer flIm･ When the sensors were placed
in a vessel, only the output signal of the thermistor 't under both sensor varied with gravity)eveL lt was lowest under 2 G
and highest under low gravl y relative humidity conditions･ This variation was observed in both cases when air in the
vessel was and was not stirred･ This might be due to a filter protectlng the sensor surface to cancel the effect of wind
veloclty on sensor･ Air dimISion inside the仙er in both cases seemed to be govemed by natural convection orwhich the
strength was affected by gravitylevel･ The same tendency in thermistor sensor output was observed in the small vessels
in which each sensor was independent)y TIXed, indicatlng that an interaction between sensors placed in one vessel is
negligible･ Thus the change in air diffusion with gravityseemed to be the reason why the output signal of thermistor
sensor changed with gravlty leveL
chin,し., T. Nishizawa, A･ Higashitani, H･ Suge, Y･ Wakui, K･ Takeda and HI Takahashi: A variety of
wheat-tolerant to deep-seeding conditions: elongation of the first internode depends on the response to
gibberellin and potassium･ Plant, Cell and Environment (in press) (2001)
The addition ofgibberellin A3 (GA3) to culture media induced a dram.atic elongation offirst internode in Hong Mang
Mai, a wheat variety tolerant to deep-seeding conditionsI Length of the flrSt internode in the GA3-treated seedlings
reached approximately 45 cm, twice as long as that of the control, whereas first internodes of other varieties were 3- to
121Cm long and hardly affected by GA3. The level ofendogenous gibberelIins (GA) in Hong Mang Mai was not greater
than that of other wheat varieties･ The expression of GAMyb, a transcrlPt10n factor, was abundantinthe first intemode
and substantiaHy Increased by GA3 application in Hong Mang Mai, Compared with other wheat varieties･ These results
suggest that the rlrSt internode of Hong Mang Mai is more sensitive to GA in inducing strong elongation･ The presence
of potassium in the culture media was indispensable for the rlrSt internode elongation･ Application ofGA3 enhanced the
uptake of potassium in Hong Mang Mail Higher sensitivityofthe r.rst internode to GA could cause strong elongation by
increaslng an amount Ofosrnotic solute, which plays an important role in the to)erance mechanism ofHong Mang Ma主 to
deep-seeding conditions･
Yamasaki, S., Fujii, N., Matsuura, S., Takahashi, H･: The M locus and ethylene control sex
detemination in andromonoecious cucumber plants. Plant and Cell Physiology (2001) (in press)
sex detemination in cucumber (Cucumis sativus L) plants is genetically controlled by the F and M loci. The F and
M loci interact to produce three different sex phenotypes: gynoecious (M-F-), monoecious (MIG), and andromonoecious
(mmj7). Gynoecious cucumber plants produce more ethylene than do monoecious plants･ We found that the levels of
ethylene evolution and the accumulation of CS-ACS2 mRNA in andromonoecious cucumber plants did not differ from
those in monoecious plants and were less than the levels measured in gynoecious plants･ Ethylene inhibited stamen
development in gynoecious cucumber but not in andromonoecious one･ Fu仙ermore, ethylene caused substantial
increases in the accumulation of CS-ETR2, CS-EPS. and CS-ACS2 mRNA in monoecious and gynoecious cucunlber
plants, but not in andromonoecious plants･ In addition･ the inhibitoTy effect of ethylene on hypocotyl elongation in
andromonoecious cucumber plants was less than that in monoecious and gynoecious plantsI These results suggest that
ethylene responses in andromonoecious cucumber plants are reduced compared to those in monoecious and gynoecious
plants･ This is the first evidence that ethylene slgna)s may mediate the product of the M locus to inhibit stamen
development in cucumber. The andromonoecious line provides novel material to study the function of the M locus
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Hidema, J: Mechanisms of UVB-resistance inrice-cultivar differences in the sensitivlty tO UVB
radiation in rice. Gamma Field Symposia 39: in press, 2001.
We have been studying physiologlCaland biochemical aspects of effects of UVB radiation on grovdh and yield of
rice plants (OTyZa Saliva), regarding the mechanisms of resistance to UVB radiation in rice. We investigated the
sensitivityto UVB radiation of rice cultivars of5 Asian rice ecotypes, and found following results: (I) rice cultiv早rS Vary
widely in UVB sensitivity; (2) among Japanese rice cultivars, Sasanishiki is more resistant to UVB, whHe Norin 1 is less
resistant, although these cultivars are closely related; (3) UV-sensitive Norin 1 cultivar is deficient in photorepair of
cyclobutane pyrimidine dimers (UV-induced DNA damage), and the sensitivity to UVB radiation could seriously with
deficient CPD photorepair. (4) this deficiency in Norin 1 results from a functionaHy altered photolyase.
Many other UV-sensitive rice cultivars or other important plant species have been found in field and laboratory tests.
ln most cases the origin of the sensitivityis unknown, making the design of bioengineering or breeding programs
difficult for improving UVB resistance. Thus, determination of the susceptibilityof such plants to UV-induced CPD and
their ability to photorepair CPD should allow comp)ementation of deflCiencies to increase UVB resistance to increase
cropyields.
Finally, we have been investlgatlng the effects of supp]emental UVB radiation on the growth and yield of Japanese
rice cultivars under the field in a cool rice-growing region of Japan (MiyagiPrefecture) since 1993. This study indicates
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that supplemental UVB radiation has inhibitory effects on the growth and yield of rice. Furtherrnore, We found that grain
size tends to be smaller with supplementaL UVB radiation･ This observation is commercially very Important in Japan･ It
is assumed that the reduction in grain size might result in a change in protein content in grain, which is very Important
for taste. This problem also should be examined in future studies.
Hidema, J., T. Kumagai and B. M. Sutherland: UV radiation-sensitive Norin 1 rice contains defective
cyclobutane pyrimidine dimer photolyase･ The Plant Cell 12: 1 569-1578, 2000.
Norin 1, a progenitor of many economically Important Japanese rice strains, is highly sensitive to damaglng effects
of ultraviolet B radiation (2901320 nm)･ Although Norin 1 seedlings are deficient in photorepair of cyclobutane
pyrimidine dimers (Hidema et alリ1997), the molecular origin of this deflCiency was not known. Since rice
photolyase genes have not been cloned and sequenced, neither the structural genes nor upstream regulatory elements
could be examined for mutations･ Using a photoflash approach, We show that the in vivo photorepair deficiency results
from a functionally altered photolyase･ These results were conrlrmed by in vitro studies showlng that the Norin 1
photolyase-dimer complex was highly thermc･)abile relative to that of thewildtype Sasanishiki photolyase. This
deficiency results from a structure/function alteration of photolyase rather than in non-specific repalr, PhotolytlC Or
regulatory elements･ To our knowledge, this is the first determination of the molecular orlgln Of a plant DNA repalr
deficiency resulting from a spontaneously-occurrlng mutation to UV-sensitivlty･
Bennett, P･V., M･ Hada, JI Hidema, A･MI Lepre, LC･ Pope, F･E･ Quaite, J.H. Sullivan, S. Takayanagi,
J･C･ Sutherland and B･M･ Sutherland: Isolation of high molecular length DNA: alfalfa, pea, rice,
sorghum, soybean and spinach･ Crop Science, in press, 2001･
Measuring DNA damage in higher plants is important in assesslng Impacts Of environmental conditions, e･g･,
increased UV from ozone depletion, and in testing relations of productivityto DNA damage and repair. Sunlight
exposure of p)ants produces UV-induced DNA damages in measurable by treating DNA with damage-specir)c enzymes
and dispersion of DNA molecules in denaturlng medial Such DNA must be enzyme-digestible, with few s]ngle strand
breaks･ DNA isolation must preclude repalr, providing a Hsnapshot‖ or DNA damage･ We developed a method fわr
isolating DNA from severa) crop plants, both monc･cots and dicots - alfalfa (Saliva MedL'cago L.), pea (Pisum sativum L),
rice (OryZa saliva L･), soybean (Glycine max), sorghum (Sorghum bicolor Moench) and spinach (Spinacia oleraceae).
This method is simple, readily deals with multiple samples, and avoids organic solvents･
We show that pyrimidine diners can readily be quantified in DNA prepared by this method. This method should also
be useful for other experiments requlrlng high molecular length, enzymatically-digestible plant DNA･
Kumagai, T., J･ Hidema, H-S･ Kang and T･ Sato: Effects of supplemental UVIB radiation on the
growth and yield of two cultivars of Japanese lowland rice (Oryza saliva L.) under the fieldina cool
rice-growlng reglOn OrJapan･ Agriculture, Ecosystems and Environment 83: 201-208, 2001.
An investlgation was made or the variations in growth and grain yield in response to increased exposure to UV-B
radiation of Japanese lowland rice (OfyZa SatL'va L.) in a cool rice-growing region. Two cultivars, UV-resistant cv.
'Sasanishikir and UV-sensitive cv･ 'Norin 1㌧ Were examined in a lowland field at Kashimadai (370 28'E, 141｡ 06-E) in
MiyagiPrefecture, Japan, for four cropping Seasons from 1994 to 1997. The two cu)tivars were grown in a lowland rleld
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with or without supplemental UV-B radiation, which was provided by UV-B-emitting nuOreSCent lamps, with a O･1-mm-
thick ceHulose diacetate rlLm as a filter. In both cultivars, slgnificant decreases in tiller number as the result of
supplementa‖JV-良 radiation were observed during the tillermg stage in 1994, 1995 and 1997･ Furthermore, decreases in
grain size什om supplemental UV-B radiation were recorded in all seasons･ The trend towards small grain size was
pronounced in 1996･ In that year, the mean daily middle temperatures were lower throughout most of the cropplng
season and the mean daily hours of sunshine during the tillerlng Stage and between the end of the panicle differentiation
stage and the beginning Of the ripenlng stage were shorter･ Tn 1993 when the temperature and the amount of sunshine
were both lower, the tiller number, the dry mass of aboveground parts and the panicle number were signiflCantly reduced
by suppLemental un filtered UVIB radiation･ There was a cultivar difference in the inhibitory effects of supp)emental UV-
B radiation on growth between the sensitive cultivar Norin 1 and the resistant cultivar Sasanishiki･
These results indicate that supplemental UV-B radiation has a positive effect on the growth and grain development of
rice, which may be enhanced by unusual climatic conditions such as lower temperature and less sunshine, in cool rice-
grOWlng reglOnS･
Maekawa, M., T. Sato, T. Kumagai, T. and K. Noda: Differentialresponses to UVIB irradiation of
three near isogenic lines carrylng different purple leaf gene for anthocyanin accumulati9n in rice
(OfyZa Saliva L). Breeding Science, 51 :27-32, 2001 l
We produced neary isogenic lines (NJLs) for three purple leafgenes, Pl, PIw and Pli ofrlCewith genetic background
of T-65 to characterize each aHele･ Three NILs brought characteristic tissue-Specific anthocyanin plgmentation,
respectively･ Newly, T-65 PIw was found to make root purple when root is exposed under light condition･ To explore
the inducible characteristics of the three genes, we examined the responses of the three NILs to UV-B irradiation･
Although the accumulation or anthocyanin increased in aH NILs with increases in the intenslty Orthe UV-B i汀adiation,
We observed differential responses for the accumulation of anthocyanin in the NILs: T-65 Pli accumulated the largest
amounts or anthocyanin under weak and intemediate intensity of UV-B, though this NIL reduced anthocyanin
accumulation under high intensityof UV-B. Tl65 Pl or P)w increased anthocyanin accumu)ation with increasing
intensity orUV-B･ Anthocyanin accumulation orthe PI NIL was higher than thatofthe PIw NIL under each intensity of
Uv-B. In addition, the total biomass of the i汀adiated all NILs decreased with the dose orUV-良 i汀adiation and it was
observed that increaslng anthocyanin accumulation was negatively corre]atedwith decreaslng tOtalbiomass with the
dose of UV-B irradiation.
Obara M. Sato T. and Yamaya T.: High content orcytosolic glutamine synthetase dose not accompany
a high activityofthe enzyme in rice (Oryza sativa L) leaves of indica cultivars･ Physiol. Plant･ 108:
lト18.2000.
Reproductive stages of 5 japonica, 9 indica, and 2 javanica cultivars of rice (Oryza saliva L･) Were provided to
compare the contents or protein fわr cytosolic glutamine synthetase (GSl;EC 6･3･1･2･) in the lowest position or the
attached leaf blade (position 6什om the primary leaf) and those fわr NADH-glutamate synthase (NADH-GOGAT, RC
l.4.1.14.) in non-green portion of the expanding loth leaf blade. Some of the indica cultivars, including Kasa)ath,
contained GSI protein twice as high as other japonica andjavanL'ca cultivars based on total leaf nitrogen. Most of the
indica cultivars, on the other hand, Contained less NADHIGOGAT protein than japonL'ca and javanica cultivars･
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Tmmunostainlng Proved that GSI protein was located in vascular tissues of the leaf blades of Kasalath, which was
identical to our previous results with ajaponica cu)tivar iSakurai et a). Planta 200:306-31 1 (1996)). Although relative
contents ofGSI protein in the )eafblade ofKasalath increased as a function ofleafage, GSl activityremained relatively
constant･ ln addition, Kasalath showed lower activitythan otherjaponL'ca andjavanica cultivars, especially during leaf
expansion･ GSl activity, based on GSI protein amount, changed during the life span of the leaf blade and we thus
assume that GS 1 activlty Was modulated post-translationally ln rice leaves.
Obara M･, M･ Kajiura, YI Fukuta, M･ Yano, M. Hayashi, T. Yamaya and T. Sato: Mapping ofQTLs
associated with cytosolic glutamine synthetase and NADH-glutamate synthase in rice (0Ⅰyza saliva
L.). ∫. Exp. Bot. In press 2001.
Ninety-eight backcross inbred lines (BCI F6) developed between Nipponbare,一a japonica rice, and Kasalath, an
t'ndica rice were employed to detect putative quantitative trait loci (QTLs) associated with the contents of cytosolic
glutarnine synthetase (GSl; EC 6･3･1･2) and NADH-glutamate synthase (NADH-GOGAT; EC 1.4.1.14) in leaves.
Immunoblottlng analyses showed transgressive segregations toward lower or greater contents or these enzyme proteins
in these backcross inbred lines･ We detected seven chromosomal ()TL regions fわr GSI protein content and six f♭r
NADH-GOGAT protein content･ Some of these qTLs were located in (コTL regions fわr various biochemical and
physiologlCal traits affected by nitrogen recycling･ These findings suggested that the variation in GSl and NADHI
GOGAT protein contents in this population is related to the changes in the rate of nitrogen recycHng >from senesclng
organs to developlng Organs, leading to changes in these physiologlCal traits･ Furthemore, a structural gene fわr GS 1 was
mapped between two RFLP markers, C560 and C1408, 0m chromosome 2 and c0-located in the ()TL region fわr one-
spikelet weight･ A QTL region for NADH-GOGAT protein content was detected at the position mapped for the NADH-
GOGAT structural gene on chromosome 1 ･ A QTL region for soluble protein content in deve)oping leaves was also
detected in this region･ Although fine mapping is required to identifyindividual genes in the future, QTL analysis could
be a useful post-genomic tool to study the gene functions for regulation of nitrogen recycling ln rice･
〔地圏環境遺伝生態研究分野〕
Yuhashi K, N. Ichikawa, H. Ezura, S. Akao, Y Minakawa, N. Nukui, T. Yasuta, K. Minamisawa K:
Rhizobitoxine production of Bra4yrhizobium elkanii enhances modulation competitiveness in
Macroptilium atropurpureum. AppI Environ Microbiol. 66: 2658-2663, 2000.
Application of 1-aminoocyclopropane-1-carboxylic acid, an ethylene precursor, decreased modulation or
MacroptLllz-um al710PurPureum by BradyrhLIzobium elkanii･ B, elkanil produces rhizobitoxine, an ethylene synthesis
inhibitor･ Elimination of rhizobitoxine production in B･ elkant'L'increased ethylene evolution and decreased modulation
and competitiveness on M･ atropurpureum･ These results suggest that rhizobitoxine enhances modulation and
competitiveness ofB. elkanii on M atropurpureum.
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Ezura, H., N･ Nukui, K･ Yuhashi and K･ Minamisawa: In vL'tro plant regenerationinMacroptL'lL'um
atropurpureum, a legume with a board symbiont range for modulation. plant Sci 1 59: 2 1-27, 2000.
Macroptilium atropurpureum is a model legume with a broad symbiont range for nodulation. We have achieved the
first L'n vitro plant regeneration of this species using cv･ Siratro･ Hypocotyl explants excised from dark-grown seedlings
generated slimy, friable calli after three weeks culture on B5 medium containing ll2 mg/1 kinetin and O･05 mg/1 α-
naphthaleneacetic acid･ This was followed by the generation of green organogenic callus with shoot buds by
subculturing the explants to hormone-free B5 medium 20 days aRer the start ofculture･ The green organogenic calli with
shoot buds were maintained as organogenic callus by subculturlng On the same medium, and shoots were elongated on
hormone-free B5 medium･ Elongated shoots were rooted on half-strength B5 medium･ Most regenerated plants were
morphologically nomlal, diploid and ferti)e, a)though tetraploid plants appeared at a low frequency (8%).
Nukui N, H･ Ezura, KI Yuhashi, TI Yasuta and K･ Minamisawa K: Effects of ethylene precursor and
inhibitors for ethylene biosynthesis and percept10n On modulation in Lotus japonL'cus and
Macroptilium atropurpureum. Plant Cell Physiol. 41 : 8931897, 2000.
Znhibitors of ethylene synthesis or its physiologlCal function enhanced modulation in Lotus japonL'cus and
MacroptilLum atrOPurPureum･ In contrast, the application of 1 -aminocyclopropane-1 -carboxylic acid, a.precursor of
ethylene biosynthesis, reduced the nodule number in these ]egumes･ These results suggest that an ethy)ene-mediated
slgnaling pathway lS involved in the modulation process even in the deteminate nodulators.
Elbeltagy A, K. Nishioka, H. Suzuki, T. Sato, Y Sato, H. Morisaki, H. Mitsui and K. Minamisawa K:
Isolation and characterization of endophytic bacteria from wild and traditionally cultivated rice
varieties. Soil S°i. Plant Nutr. 46: 617-629, 2000.
Endophytic bacteria were isolated from surface-sterilized stems, seeds, and leaf sheaths of wild and traditionally
cultivated rice･ MorphologlC and 16S rDNA analyses revealed wide phylogenetic divergence among the isolates･
Biochemical and 16S rDNA analyses showed that the most frequently Isolated groups were MethylobacterL･um sp･ in the
alpha-subdivision ofProteobacterL'0, and Curtobacterium sp･ in the high G+C gram-positive group･ We assessed various
phenotypIC traits like)y to be involved in the persistence and functions of the bacteria. Tn this regard, most isolates
excreted pectinase, Were motile, and had osmotic resistance to O･6 M sucrose, whose traits may be invo一ved in
endophytic features in rice･ About 50% of the isolates showed cellulase activity･ A few isolates flXed nitrogen, produced
indole-3-acetic acid, and formed capsules; these activities partially correlated with the phylogenetic group･
Yokoyama T, N･ Kobayashi, H･ Kouchi, K･ Minamisawa, H･ Kaku and K･ Tsuchiya: A lipochit0-
0ligosaccharide, Nod factor, induces transient calcium influx in soybean suspension-cultured cells.
Plant ∫. 22: 71-78, 2000.
Lipochit0-0ligosaccharides (Nod factors) produced by Rht･zobium, or Bra4yrhL･zoblum are the key signal molecules
for elicitlng modulation in their corresponding host legumesI To elucidate the signaltransduction events mediated by Nod
factors, we investigated the effects of Nod factors on the cytosolic lCa2+] of protop]asts prepared from roots and
suspension-cultured cells of soybean (Glycine max and G soja) using a f)uorescent Ca2+ indicator, Fura-PE3. NodBj-V
(C18: I, MeFuc), which is a major component of Nod factors produced by Bradyrhizobiumjaponicum, induces transient
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elevation of cytosolic lCa2+] in the ceHs of soybean within a few minutes. This effect is speciflC tO soybean ceHs and
was not observed in the tobacco BY-2 cells. Furthermore, NodBj-Vwithout MeFuc did not induce any cytosolic lCa2+]
elevation in soybean cells. Exclusion of Ca2+ from the medium, as well as pre-treatment of the cellswith an external
Ca2+ chelator orwith a plasma membrane voltage-dependent Ca2+ channel inhibitor, suppressed the Nod factor-
dependent cytosolic lCa2+] elevation･ TheseJreSults indicate that transient Ca2+ innux斤om extraceHular f一uid is one of
the earliest responses of soybean cells to NodBj-V (C18:1, MeFuc) in a host-speciflc manner.
Ezura H, Y. Yuhashi, T. Yasuta and K. Minamisawa: Effect of ethylene on Agrobacterium
tumefaciens-mediated gene transfer to melon. plant Breeding I 19: 75-79, 2000.
The effect of ethylene on gene transfer mediated by an Agrobacterium tumefaciens harbouring a binary vector with
the　β -glucuronidase(uidA) gene was investigated in melon, Cucumis melo L. Explants excised from melon cotyledons
produced ethylene, the production of which was increased by the addition of I-aminocyclopropanelllCarboxylic acid
(ACC, 20 or 200FL M), and inhibited by the addition of aminoethoxyvinylglycin (AVq loll M). Agrobacterium
inoculation of explants increased ethylene production, while application of AVG during lnOCu)ation reduced it. After 4
days of coICultivation with Agl･Obaclerium, gene transfer in the explants was assayed by transient uid A expression.
Application of ACC to the co-cultivation medium reduced AgrobacterL'um-mediated gene transfer to explants and that of
AVG increased it･ These results suggest that ethylene affects the A. tumefaciens-mediated gene transfer to the explants
excised from melon cotyledons, and the efrlCiency of Agrobacterium一mediated gene transfer can be improved by
inhibiting ethylene production from the exp)ants.
Yagi, K., T. Matsumoto, T. Chujo, H. Nojiri, T. Omori, K. Minamisawa, M. Nishiyama and H.
Yamane: Isolation and characterization of low-indole-31aCetic acid-producing mutants from
Bradyrhizobium elkanii. Biosci. Biotechnol. Biochem. 64: 1 359-1 364, 2000.
We isolated I I low-indole13-acetic acid (lAA)-producing mutants of Bradyrhizobium elkanE-i by Tn5 mutagenesis.
The amount of IAA produced by each mutant was 2.2-13.6% of that of the wild-type. Tt was found by resting cell
reactions that the biosynthetic step to convert indole-3-pyruvic acid to indole-3-aceta)dehyde was blocked jn all the
mutants.
Constancio, A. and M. Kubota, K. Minamisawa and S. Akao: Analysis of the Bradyrhizobium nod
gene-inducersfrom soybean supernlyPernOdulating mutants. Soil. Microorganisms 54:8 1 -86, 2000.
Jn the soybean-Bradyrhizobium symbiosis, the initial stage of nodule formation is trlggered by the release of the
bacterial nod gene-inducing isoflavonoids from soybean plant. Analysts Of the isoflavonoid contents in the seeds and
root extracts or 1 2-day-Old uninoculated soybean cultivars and their super/hypemodulating mutant using HPLC revealed
that isoflavonoids daidzein, genistein, and coumestrol were present in the roots but only daidzein and genistein could be
detected in the seeds. Moreover, all the super/hypemoduIating soybean mutants showed lower isonavonoid contents in
the seeds and roots than their parent cultivars. These results suggest that in all the parent cultivars the genes which are
probably responsible for controlling the isoflavonoid production are both affected during mutation desplte the
differences in the mutagen used and background of the seed materia)S.
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Ono Y, H･ Mitsui, T･ Sato and K･ Minamisawa : Two RpoH homologs responsible fわr the expression
of heat shock protein genes in Sinorhizobium meliloti, Mol. Gen. Genet. 264:902-912,2001.
We identified two rpoH-related genes encoding slgma3211ike proteins from SinorhL'zobE'um melL'lotL', a nitrogen-fixing
root-nodule symbiont of'alfa)fat The genes, rpoHl and rpoH2, are functionally similar to rpoH of Escherichia coIE'
because they partially complemented an E･ colt rpoH nun mutant･ We obtained evidence indicating that these genes are
invo)ved in the heat shock response in S meliloti･ Followlng an increase in temperature, synthesis of several possible
heat shock proteins (Hsps) was induced in cultures ofwild-type cells: the most prominent were 661 and 60-kDa proteins,
both of which are suggested to represent GroEL species･ The other Hsps could be divided into two groups based on
differences in synthesis kinetics: synthesis of the first group peaked 5110 min, and expression of the other group 30 min,
afler temperature upshift･ In the rpoHl mutant, inducible synthesis of the former group was markedly reduced, whereas
that of the )atter group was not affected･ Synthesis of both the 66- and 601kDa proteins was partially reduced. White no
appreciable effect was observed in the rpoH2 single mutant, the rpoH2 mutation had a synerglStic effect on the 60-kDa
protein in the rpoHl background. The resu)ts indicate that two distinct mechanisms are involved in the heat shock
response of S･ melLlloti: one requlres the rpoHl function, while rpoH2 can substitute in part for the rpoHJ function.
Moreover, the rpoHJ mutant and rpoHI rpoH2 double mutant exhibited Nod+ Fix- and Nod- phenotypes, respectively,
onalfalfa.
Minamisawa K･ and HI Mitsui: Genetic ecology of soybean bradyrhizobia･ In: Bollag JIM, Stotzky G
(eds) Soil Biochemistry (volt 10)･(ISBN: 0-8247-8834-6) Marcel Dekker lnc., New York, pp 349-377,
2000.
Recent progress or molecular biology enable us to understand phylogenetic relationships or soil bacteria, their
molecular mechanisms of environmental adaptation, plant-microbe interactions and bacterial genomics･ Ifthe knowledge
is integrated together with traditional ecology of soil bacteria, a new interdisciplinary area, genetic eco一ogy or soil
bacteria, could be established･ It is very challenglng and perhaps may afford perspectives for fundamental questions in
soilmicrobiology such as diverslty, endemism, adaptation, function and interactions of- soil bacteria. Moreover, this is
important in light of the urgency to change agricultural practices and to remove xenobiotic compouns in soil･ Soybean
bradyrhizobia are gram-negative soil bacteria that have the ability to formroot nodules on soybeans and to fix
atmospheric nitrogen･ Soybean bradyrhizobia are one of fascinatlng target for genetic autecology ofsoil bacteria主n terms
of autochthonous features in sdil, symbiotic interactionswith legumes, and advanced knowledge of ecology, physiology
and genetics･ They have not only two life styles;free-livlng and symbiotic, but also polyphasic biochemical traits, which
may affects soilmicrobes and plants･ In addition, diverslty and endemism have been studied due to practical applications
or soybean production･ The aim or this chapter is to present an oveⅣiew or the phylogeny , ecology, genetics, symbiotic
associations, and biochemical features of soybean bradyrhizobia, and to raise perspectives formicrobial ecology of
soybean bradyrhizobia. Hopefully this chapterwill throw a new light upon the establishment of genetic ecology of
bacterial communities in soil.
Ⅰ. Introduction
IL Phylogeny or soybean bradyrhizobia
IIl･ Ecology of soybean bardyrhizobia
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lV OutHne of a symbiotic association between bradyrhizobia and host plants
V. Biochemical characteristics relevant to the ecology and association or
brayrhizobia with plants
Vl･ Genetics and genomics or soybean bradyrhizobia
VIl. Transfer of the symbiotic regions
VIIL Concluding remarks
南揮　究:共生のプロセスを刻む遺伝子｡ビジュアル科学講座､地球の生命6､食う食わ

























Akada, J･ K･, M･ Shirai, H･ Takeuchi, M･ Tsuda, and T･ Nakazawa: Identification of the urease operon
in Helicobacterpylori and its control by mRNA decay ln response tO PH･ Mol. Microbiol. 36: 1071-
1084,2000.
We investlgated the transcrlPt10n Of the urease gene cluster ureABIEFGH in Helicobacter pylori to determine the
regulation of gene expression of the highly produced enzyme urease･ Northem blot hybridization analysis demonstrated
that cells of thewiId-type strain grown in an ordinary broth had transcripts of ureAB, ureABI, ureI, ureIE'and ure'FGH,
but cells ofa ureI-disrupted mutant had only the ureAB transcript･ When the wild-type ceHs were exposed to pH 8 for 30
min, very little mRNA was detected･ However, when exposed to pH 6, a large amount of the u71eIE′′ transcrlpt, Which
was longer than the ureIE'transcrlPt, tOgetherwith the additional transcrlPtS ureABIEFGH and ure'EFGH were detected.
RifampICin addition experiments demonstrated that urease mRNAs, and the ureIE transcrlPtS in particular, are more
stable at pH 5･5 than at pH 7･ In accord with these results, urease activity in the crude ce一l extract orthe pH 5･5 culture
was twice as much as that of the pH 7 culture, although the amounts ofUreA and UreB detected by immunoblot analysts
were similar･ The transcrlPtion start polnt Of ureI was identirled by prlmer extension uslng a ureA promoter-deleted
mutant, and a consensus sequence of RpoD-RNA po]ymerase was found in the urel promoter･ The 3'end of the ureIEH
mRNA, determined using Sl nuclease mapping, revealed that the transcript is able to cover the majority.of the ureE
open reading frame (ORF) that might be sufficient for UreE activity. Based on the above resu)ts, we cc'nclude that the
urease gene cluster of H･ pylori consists of two operons, ureAB and ureIEFGH, and that prlmary tranSCrlPtS Ofthe latter
as well as the read-through transcrlPt, ureABIEFGH, are cleaved to produce several species of mRNA･ It has been
suggested that the ureIEFGH operon is regulated post-transcrlPt10nally by mRNA decay ln response tO environmental
pH･ We are tempted to speculate that the ureE〝 transcrlPt Present in acidic pH may contribute to produce an active
product that can proceed the nickel incorporation to the active centre, the final step of urease biosynthesis･
Glatz, Z･, M･ V Marini, M･ Wimmerova, J･ Damborsky, and Y Nagata: Detemination orhaloalkane
dehalogenase activity by capillary zone electrophoresis･ J･ Chromatography A 895: 2 19-225, 2000.
A new sensitive method has been developed fわr the dete-ination of haloalkane dehalogenase activity･ The
enzymatic reactions were ca汀ied out directly in the-ostatted autosampler vials and the fわrmation or producトbromide
or chloride ions I Was mOnitored by sequential capillary zone electrophoresis runs･ The determinations were pe_rformed
in a 75 pm fused-silica capillary using 5 mM chromate, 0･5 mM tetradecyltrimethy)ammonium bromide (pH 8･4)､ as a
background electrolyte, separation voltage 1 5 kV (negative polarity) and indirect detection at sample wavelength 3 1 5 nm,
reference wavelength 375 nm for brominated and chlorinated substrates, respectively 0.1 M β-alanine - HCl (pH 3.50) as
a background electrolyte, separation vo一tage 18 kV (negative polarity) and direct detection at 200 nm fわr brominated
substrates･ The temperature of capi11alγ Was in both cases 25 ℃. The method is rapid, can be automated, and requlreS
only small amount or enzyme preparation and substrate.
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Ohtsubo, Y･, Y･ Nagata, K･ Kimbara, M･ Takagi, and A. Ohta: Expression of the bph genes involved in
biphenyl/PCB degradation in Pseudomonas sp･ KKS102 induced by the biphenyl degradation
intemediate, 2-hydroxy-6-ox0-6-phenylhexa-2,4-dienoic acid. Gene 256: 223-228, 2000.
The bph genes involved in PCB/biphenyl degradation in Pseudomonas SPI KKSIO2　are clustered as
bphEGJWA2A3BCDA4RI The bph genes are inducibly expressed in the presence of biphenyL In order to understand the
induction more fully, the inducer of bph gene expression was investigated. To idntifythe inducer molecule, we
constructed four deletion mutants of the structura) genes and analyzed the inducibility of the bphE gene in each mutant
strajn･ In the wild-type cell and the bphD deletion mutant, the level of the bphE transcript were enhanced in the presence
of biphenyl･ On the other hand, in the bphA, bphB, and bphC deletion mutants, Ievel of the bphE transcrlPt Were not
enhanced in the presence or biphenyL These results demonstrated that the series or reactions catalyzed by biphenyl
dioxygenase (BphA), dihydrodiol dehydrogenase (BphB), and 2,3-dihydroxybipheny4 dioxygenase (BphC) are necessary
to convert biphenyl to the inducer･ It is known that these reactions convert biphenyl to 21hydroxy-6-ox0-61phenylhexa-
2,41dienoic acid (HOPDA), and it was found that the expression of the bph genes was induced by purified HOPDA.
These results clearly indicate that HOPDA is the inducer of the bph genes in KKSIO2.
Marek, J･, J･ Vevodova, 1･ K･ Smatanova, Y･ Nagata, L A･ Svensson, J･ Newman, MI Takagi, and J･
Damborsky: Crystal structure of the haloalkane dehalogenasefrom Sphingomonas paucimobilis
UT26･ Biochemistry 39: 14082114086, 2000.
The haloalkane dehalogenase from Sphingomonas paucimobilis UT26 (LinB) is the enzyme involved in the
degradation of important environmental pollutant γ -hexachlorocyclohexane･ The enzyme hydrolyses a broad range of
halogenated cyclic and aliphatic compounds･ Here, we present the 1.58 A cTyStal structure of LinB and 2.0 A
structure of LinBwith 1,3-propanediol, a product of debromination of 1,3-dibromopropane, in the active site of the
enzyme･ The enzyme is α / β hydrolase and contains a catalytic triad (AsplO8, His272 and Glu132) in the lipase-
like topo)oglCal arrangement previously proposed from mutagenesis experiments･ The LinB structure was compared
with the structures of haloalkane dehalogenase from Xanthobacfer autotrophicus GJ 1 0 and from Rhodococcus sp･ and
the structural features involved in the adaptation towards xenobiotic substrates were identifled･ The arrangement and
composition of the a -helices in the cap domain results in the differencesinthe size and shape of the active-site cavlty
and the entrance tunneL This is the major determinant of the substrate specificity of the this haloalkane dehalogenase.
Trantirek, L K･ Hynkova, Y Nagata, A･ G Murzin, A･ Ansorgova, V Sklenar, and J. Damborsky:
Reaction mechanism and stereochemistry of γ -hexachlorocyclohexane dehydrochlorinase LinA･ J.
BioL Chem. in press, 2001.
γ -hexachlorocyclohexane dehydrochlorinase (LinA) catalyses the initial steps in the biotransformation of the
important insecticide γ -hexach10rocyclohexane ( γ -HCH) by the soil bacterium Sphingomonas paucimobilis UT26.
Stereochemical analysIS Of the reaction products formed during conversion of γ -HCH by LinA was investlgated by
GC-MS, NMR, CD and molecular modeling･ The NMR spectra or 1,3,4,5,6-pentachlorocyclohexene (PCCH)
producedfrom　γ -HCH uslng either enzymatic dehydrochlorination or alkaline dehydrochlorination were compared
and fわund to be identicaL Both enantiomers present in the racemate orsynthetic　γ -PCCH were converted by LinA,
each at a different rate･ 1,2,41trichlorobenzene (1 ,2,41TCB) was detected as the only product of the biotransformation
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or biosynthetic　γ -PCCH. 1,2,4-TCB and 1 ,2,3-TCB were ident捕ed as the dehydrochlorination products or racemic
γ -PCCH. a -PCCH was detected as the only product or dehydrochlorination or a -HCH. LinA requlreS the presence
of a 1,2-biaxial HCI palr On a Substrate mo)ecuLe. LinA enantiotopologlCally differentiates two I,21biaxial HCI palrS
present on　γ -HCH and gives rise to a single PCCH enantiomer 1,3(R),4(S),5(S),6(R)-PCCHI Furthermore, LinA
enantiomerically differentiates 1 ,3(S),4(R),5(R),6(S)-PCCH and 1 ,3(R),4(S),5(S),6(R)-PCCHI The proposed mechanism
orenzymatic biotransfbrmation of γ -HCH to l,2,4-TCB by LinA consists ortwo 1,2-α〝〟 confb-ationally dependent
dehydrochlorinations followed by 1 ,4-anti dehydrochlorination･
Marvanova, S., Y. Nagata, M. Wimmerova, J. Sykorova, K. Hynkova and J. Damborsky･ Biochemical
characterization of broad-Specificity enzymes uslng multivariate experimental design and a
colorimetric microplate assay: characterization or the haloalkane dehalogenase mutants･ J･ MicrobioL
Methods in press, 2001.
The pH indicator dye-based colorimetric method and multivariate experimental design were used for the systematic
biochemical characterization of the broad-specificityenzymes haloalkane dehalogenases. Halogenated compounds for
characterization of the enzymes were selected using PrincIPal Component Analysis･ The substrates were characterised by
24 physico-chemical and structural descriptors. Thirty-four substrates were selected for testing out of 194 halogenated
compounds･ Relative activities determined using the optlmised colorimetric microplate assay were va)idated agalnSt
the catalytlC COnStantS determined by gas chromatography･ The applicability of the assay was tested with F15lL, F154L




















Kawano, S･, SI Todokoro, R･ Terauchi, and Y･ Ishiguri: Naturalised populations of Arabidopsis
thaliana in Japan: micro-satellite polymorphisms and differentiations in life history traits･ Plant
Evolution in Man-Made Habitats･ Proc･ ⅤII Symp･ IOPB, Amsterdam, 91-1 16, 1998.
MicrosateIIite polymorphisms of ArabL-dopsis thalL'ana were surveyed for 29 loci usmg 12 Japanese natural
populations as materiaL All the individuals e革amined were homozygous at all themicrosate日ite loci･ No intra-population
polymo叩hism was detected in three selected populations when eight loci were studied, although a considerable among-
population variation was noted･ Genetic relationships among the populations, as revealed in the neighbor-joining (NJ)
trees, do not necessarily correspond to their geographic relationships･ Phenotypic plasticity in response to day length and
chilling treatment in 1 1 natural populations of Arabidopsis thaliana in Japan, was also examined in connection with
genetic variation revealed by microsatellite markers･ Pre-flowerlng traits, such as days to f一owering and some other life
history traits, showed similar patterns of p】asticlty Of life history traits were in agreementwith the genetic variations
revealed bymicrosatellite markers･ Genetic variation, and morphologlCal and life history traits among the populations do
not simply correspond to their geographic locations･ This fact may reflect their different or]glnS Or different times of
introduction into the Islands of Japan.
Tmura, Y･, SI Tguchi, K･ Toyoda, Y･ Ichinose, T･ Shiraishi, and T･ Yamada:lmportance of AC-rich
element on pea phenylalanine ammonia-1yase gene 1 promoter fわr expression induced by
nonpathogenic attack. ∫. Gen. Plant Patho1. 66: 123-127, 2000.
Regulatory elements in the promoter of phenylalanine ammonia-lyase gene 1 of pea (PSRALl) in response to
nonpathogenic attack were identified by in vivo footpr-ntlng analysis･ The footprints determined AC-rich sequences,
Box-I and Box-Il･ that were conserved at similar positions in the phenylpropanoid gene promoters from several plantsI
To revealthe functions of the AC-rich sequence in nonpathogen-responsiveness, we constructed Box｣.deletion PSFALI
prornoter (dB-1)with GUS reporter gene and transformed it into tobacco plant･ The dB-1 had reduced basal expression
and a complete loss of nonpathogen-responsiveness･ These results indicate the essentiality of Box-I for PSFul
activation induced by nonpathogenic attack.
Imura, Y･, H･ Seki, Toyoda, Y･ 1chinose, T･ Shiraishi, and T･ Yamada: Contrary operations of BoxII
element of pea phenylalanine ammonia-Iyase gene 1 promoter for organ-specific expression･ Plant
PhysioL Biochem. in press, 2001.
Expression of genes (PSFAL) encoding phenylalanine ammonia-1yase from pea (Pisum sativum L.) is regulated in
response to various environmental stimuli and during plant development･ We examined the cf∫-regulatory elements in
PSFul promoter for organ-speciflC expression by determinlng the sequences specifically associated with nuclear
proteins on its promoter in each organ of pea° In vivo dimethyl sulfate (DMS) footprinting analysis showed putative
proteinbindings on AC-rich sequences including Box-I in particu)ar in roots and stems in which PSRAL一mRNA were
highly accumulated･ Potential role of the AC-rich element was investlgated by fusing PSFALI promoter deleted with
BoxII to the reporter gene B -glucuronidase (GUS) and transforming the construct into tobacco plants (Nicotiana
tabacum)･ GUS activitycontrolled under Box-I-deletion promoter was signirlCantly reduced in roots and leaves, whereas
drastically increased in stems as compared with the activitybywiId-type of PSFALl promoter. Histochemical GUS
staining indicated the activitywas elevated in vascular tissues of stem by deleting Box-L These results suggest that Box一
日n PSjul contributes to a positive regulationinroot and leaf, but might also function as a negative regu)ator in stem,






















H･ Suga, T･ Hasegawa, H･ Mitsui, K･ Kageyama and M･ Hyakumachi: Phylogenetic analysis of the
phytopathogenicfungus Fusarium solani based on the rDNA-ITS reglOn. Mycol. Res. 104: 1 175-
1183,2000
Nucleotide sequence of the intemal transcribed spacer region or the ribosomal RNA gene (rDNA-ITS) was obtained
for strains belonging to 10 special forms (f･ spp･) of the phytopathogenic fungus Fusarium solani (teleomorph
Haematonectria haematococca)･ Phylogenetic ana一ysis of nucleotide sequences of the rDNA-ITS region sholved that
most clusters were composed 'of strains belonglng tO the same special form･ F solanL'f･ sp･ eumarlt'i and f･ sp･ phaseoli
were excluded from the cluster composed of all other special formsl tn order to use the molecular data to identify each
special form, several restriction enzymes specific for each special form were selected from the mapplng data･ The
digestion pattern of the rDNAITTS regIOn With these restriction enzymes was able to distinguish F solani f･ sppI Phaseoli,
cucurbltae race 1, batalas, pLberlS, eumartii, and xanthoxyli. Although f. spp. morL', rObiniae and pL'si, were not
difrerentiated by restriction ana]ysIS, they were separated in the phylogenetic tree･
H･ Suga, K･ Oyabu, M･ Ito, K･ Kageyama and M･ Hyakumachi: Detection or intron-like sequences in
the small subunit rDNA 31 reglOn OfFusarium solanL'･ Mycol･ Res･ 104: 782-787, 2000
PCR ampliflCation revealed length polymorphism of the 3'region of the SSU rDNA gene among special forms of
Fusarium solani･ These length polymorphisms were foundwithin each ofF solani f. spIPhaseoli, f･ sp･ batatas, and f･ sp･
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pIPeris. Nucleotide sequence ana)ysIS in this reglOn detected intron-like sequences ranglng ln Size from 408 to 439 bp
and one 12 bp. The six 408 to 439 bp intronllike sequences were classirled into types H and I-2. The sequence
similarity was high within H or I-2 type sequences (84.8% and 81.I to 92.8%, respectively) Compared to that between
llI and I-2type sequences (45.7 to 48.5%). Both I-I and I-2type sequences had a speciflC insertion point in the SSU
rDNA 3'region. H type sequences had the characteristics of group I introns: (I) a U at the 5. splice site of the exon, (2)
a G at the 3r splice site of the intron, and (3) they contained the conserved sequence el'ements p, Q, R, and S･ I-2type
sequences had characteristics (I) and (2), but they did not have any characteristic (3)･ The 12 bp intron-Iike sequence
was identical to the part of the 5'end ofI-2type sequences, and its insertion point was the end ofI-2type sequences･ The
presence or absence of- these intron-like sequences caused the length polymorphism of the SSU rDNA 3- reglOn Or F
solani.
Y. Hashimoto and M. Hyakumachi: Effects of isolates of ectomycorrhizalfungl and endophytic
Mycelium radL'cL's atrovirens that were dominant in soil from disturbed sites on growth of Betula
plaophylla var.japonica seedlings. Ecol. Res. 16: 1 171125, 2001
Effects of ectomycorrhizal fungi and endophytic Mycelt'um radicis atrovirens Melim (MRA) on growth of Betula
plaophylla var. japonica seedlings were investigated under asptic culture conditions. Three isolates of ectomycorrhizal
fungi and two isolates of MRA were used. One MRA isolate was PhyalocephalafortLnii･ Previous field work revealed
that these isolates were dominant on the roots of- B. plantphylla var. Japonica seedlings grown in a mineral subsoil that
had been exposed by the removal of surface soiL After 1 00-day incubation, the growth of the seedlings was slgnificantly
enhanced by the colonization of these ectomycorrhizaIfungal isolates as comparedwith uninoculated seedlings･ Jn
contrast, the growth of seedlings was retarded by the colonization of the MRA isolates. The growth of seedlings that
were co-inoculatedwith ectomycorrhizal fungl and MRA was similar to that of uninoculated seedHngs in most cases･
These results suggest that ectomycorrhizal fungihave a beneficial effect on the growth of B. plagphylla var･ japonL'ca
seedlings and that they suppress the deleterious effect of MRA. Thus, these ectomycorrhizalfungl probably have an
important role in establishing B. plagphylla var.japonica seedlings during the initial stage ofrevegetation f0日Owing site
disturbance by the removal of surface soil.
C. Matsumoto, K. Kageyama, H, Suga and M. Hyakumachi: Intraspecific DNA polymorphisms of
Pho,ium irregulare. Mycol. Res. 104: 1333-1441, 2000
Forty-seven isolates of P L'rregulare from different hosts and of geographic orlglnS Were COmPared from molecular,
morphological and physiological viewpoints. They were divided into fわur groups (I-1V) based on ITS-RFLP analysis
and RAPD analysis. Groups I and ll inc)uded 32 and eight isolates, respectively, Collected from diverse hosts and
geographic orlglnS, and groups III and IV comprised seven isolates derived from sugar beet and sugar beet flIeld soiL
Group I had smaller oogonia and oospores than did the other three groups･ tn groups I and IJ, a significantly higher
percentage of the oogonia produced multiple prqections compared to groups Ill and lV which occasional一y produced
one proJeCtion･ The growth rate of the four groups was similar at 5-30 oC･ at 330, many lSOlates of group I grew rapidly
but most of the isolates of other groups grew slowly, and at 350, the former grew but the latter did not. Tn phylogenetic
analysis based on sequence of the ITS reglOn, four groups of P L'rY･egulare were included in one cluster with P
sylvalicum, groups HI and III-TV clustered more tightly ln the same branch, respectively･ The genetic divergence
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between HJ and III-IV was higher than between each group (I-IJ and lII-lV) and P sylvaticum, indicating that groupsト
Il and IIHV may represent two different species.
C. B. Pascual, T. Tbda, A. D. Raymondo and M. Hyakumachi: Characterization by conventional
techniques and PCR of Rhizoctonia solani isolates causing banded leaf sheath blight in maize. Plant
Patho1. 49: 108-118, 2000
RhiZoctonia-diseased specimens were collected form various host species growlng ln Or near maize fields in di飴rent
geographic regions or the PhiHppines. A greater range of host species,with varyingtypes of disease symptoms, was
found in Mindanao than in Luzon. Fifty-two isolates belonged to anastomosis group AGl-IA and caused banded leafand
sheath blight in maize (Zea mays), but they showed considerab一e variation in virulence. The most and leastviru]ent
isolates recovered from maize were both coHected from Mindanao. Isolates from necrotic spots/foliar blight of durian
and coffee, which were collected from the same reglOn, Showed the lowest lesion heights. UPGMA-SAHN clusterlng
analysis from RAPD fingerprint data of 30haplitypes of R. solanE'AGトIA isolates from the Phi)ippines and Japan
resolved seven groups of AGHA at the 75% similarityleveL. Variation among isolates from upland crops seemed to be
partia日y correlated with geographical ong)n and virulence. In the case of paddy rice isolates from Japan and PhilipplneS,
some were closely relate, with over 75% similarity, suggesting a common origin. In PCR-RFLP analysis of the rDNA
internal transcribed spacer reg10n, nO POlymorphism was observed among the AG1-1A isolates but they were
differentiated from subgroups AG 1 -IB and AG 1 -JC using the endonucleases EcoRl, Mbol and HimfL
0. Salazar, M. C. Julian, M. Hyakumachi and V Rubio: Phylogenetic grouplng Of cultural types of
Rhizoctonia solani AG 2-2 based on ribosomal ITS sequences. Mycologia 92: 505-509, 2000
The complete ITS sequence (ITSl15.8SITTS2) of 28 isolates of Rhizoctonia solani AG 212 has been determined,
aligned and processed for phylogenetic reconstruction uslng maximum parsimony, showlng the division of AG 2-2 into
three cultural types (AG 2-2 111B,AG 2-2 IV andAG 2-2 LP).
T. Toda, M. Hyakumachi and D. K. Arora: Genetic relatedness among and within different
Rhizoctonia solani anastomosis groups as assessed by RAPD, ERIC and REP-PCR. Microboil. Res.
154: 247-258, 1999.
The genetic relatedness anlong 41 isolates of Rht'zoctonL'a solani belonging tO 1 lAGs was assessed based on the
fragment pattern ana)ysis obtained by the amplirlCation of'genomic DNA by 3 RAPD primers (P14, R28 and RCO9),
ERIC (ERICIR-I/ERIC2) and REP(REPI R-I/REP211) gene sequenced. Based on the banding patterns of PCR-amp)ified
products, seven putative groups among the 4 1 isolates were recognized. RAPD-PCR generated multiple distinct products
showing considerable variabilityamong the isolates of different AGtypes. Isolates originated form the same
geographical orlgln Or host plants were no always genetically re)ated. Amplification with ERIC and REP elements
enabled detection of AGs/subgroup-conserved and isolate-polymorphic variants, respectively. Though pattern types
generated by ERTC and REP in general, were distinctly variable among different subgroups, less variable fingerprlnt
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〔遺伝子適応生態研究分野〕
Takahashi, H･, N･ Fujii, MI Kamada, A. Higashitani, Y. Yamazaki, A. Kobayashi, M. Takano, S.
Yamazaki, T･ Sakata, H･ Mizuno, Y Kaneko, T･ Murata, S･ Kamigaichi, S･ Aizawa, l･ Yoshizaki, T･
Shimazu, and K･ Fukui: Gravimo叩hogenesis of Cucurbitaceae plants: development of peg cells
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〔地圏環境遺伝生態研究分野〕
Minamisawa, K., T. Yasuta, K. Yuhashi, N. Ichikawa, H. Ezura and N. Nukui: The role of
rhizobitoxine in modulation by Bradyrhizobium elkanii. In Nitrogen Fixation: From Molecules to
Crop Productivity. Edited by F･0･ Pedrosa, M. Hungria, M. G. Yates and W. E. Newton.I(ISBN 0-
7923-623310) KIuwer, Dordrecht /Boston /London.p. 422-423, 2000.
Elbeltagy, A･, K･ Nishioka, T･ Sato, Y Sato, H･ Mistui and K･ Minamisawa: Diversity of putative
endophytic bacteria isolated fromwi1d and traditionaly cultivatedrice･ In Nitrogen Fixation: From
Molecules to Crop Productivity･ Edited by F.0. Pedrosa, M. Hungria, M. G Yates and W. E.
Newton･ (ISBN 0-7923-6233-0) Kluwer, Dordrecht/ Boston/ London.p. 345, 2000.
Yuhashi, K, N. Ichikawa, H. Ezura, T. Yasuta, N. Nukui, S. Akao and K. Minamisawa: Rhizobitoxine
production of Bradyrhizobium elkanii enhances siratro nodule formation. In Nitrogen Fixation:
From Molecules to Crop Productivity･ Edited by F.0. Pedrosa, M. Hungria, M. G Yates and W E.
Newton･ (ISBN 0-7923-6233-0) Kluwer, Dordrecht/ Boston/ London.p. 345, 2000.
Minamisawa, K, M. Itakura, 良. Sameshima, T. Isawa, K. Yuhashi, M Tsuda and H. Mitsui:
Interspecies transfer of modulation genes from Bradyrhizobiumjaponicum HRS strains to B. elkanii.
In Nitrogen Fixation: From Molecules to Crop Productivlty･ Edited by F･0･ Pedrosa, M･ Hungrla,










Kameya, T.: Overcomlng breeding ba汀ires by means of plant biotechnology. Cooperation Program
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Korea)
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Tshikawa, Y., Kisaka, H., Kisaka, M., Lee, H.lY., Kanno, A" Kameya, T. : Molecular basis of 51
methyltryptophan resistant rice.　4th lntemational Rice Genetics Symposium (October 22-27,
2000, Los Ban°s, Philippines)
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Chen, L., A. Higashitani, S. Komatsu, and HI Takahashi: Gibberellin response for first intemode
elongation or a tolerant wheat to deep-seeding･ llth NIARノCOE htemational Symposium
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Takahashi, H.: Spacenight experiment for the study of gravimorphogenesis in cucumber seedlings: a
role of auxin in the gravlty･s negative control of peg formation･ 33rd cospAR Scientific Assembly
(July 16-23, 2000, Warsaw)
東谷篤志:チェックポイント制御機構による発がん防御の分子解明(モデル生物･線虫を
用いた基礎的研究)発がんと発がん防御の基礎的研究(2000年7月27-29日,札幌)
Takanami, T., A. Mori, H. Takahashi, and A. Higashitani: Hyper-resistance of meioti,C cells to
radiation due to a strong expression ofa single recA-like gene in Caenorhabditis elegans.第2回
C.elegans日本集会(2000年8月1-3日,東京)
Mori, A" T. Takanami, H. Takahashi, and A. Higashitami: Studies on protein kinases involved in
gametogenesis.第2回C.elegans　日本集会(2000年8月1-3日,東京)
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- Plant and Ultraviolet-B Radiation -
December 4 , 2000
Opening Address : Tadashi KUMAGAl(Institute of Genetic Ecology, Tohoku University)
0-1 Lars Olof BJORN (Institute of Plant Physiology, Lund University, Lund): Effects of Enhanced UV-B
Radaition on Plants: An Overview.
Session 1 : Change and Monitorlng Or Ultraviolet-B Radiation
0- 2 Nobuo MUNAKATA (Radiobiology Division, National Cancer Center Research, Tokyo): Biomonitoring
or Genotoxic Solar-UV Radiation in Asia and Europe.
0- 3 Michiaki OKANO (Forest Environment Division, Forestry and Forest Products Research Institute, Tsu-
kuba): Measurement and Estimation of hadiant UV-B in Alpine zone.
Session 2: Ecological Aspects
Ol4 Michiaki OKANO (Forest Environment Division, Forestry and Forest Products Research Institute, Tsu-
kuba): Effects of Enhanced UV-B Radiation on Forest Vegetation.
0-5 Carlos BALLARE (Agricultural Plant Physiology and Ecology Research Institute, Universityof Buenos
Aires, Buenos Aires): Responses to Solar ultraviolet-良 Radiation in a Na仙ral Ecosystem or Tien●a del Fuego
(Southem Argentina).
0-6 Joseph SULLIVAN (Department of Natural Research Sciences and Landscape Architecture, Universityof
Maryland, Maryland): Response or Plants to Increased Levels or UV-B and Atmospheric CO2 Enrichment･
017 Pirjo Huovinen (Department of Biological and Environmental Science, Universityof Jyvaskyla): Underwa-
ter exposure and responses of algae to UV-良 radiation
December 5, 2000
Session 3 : PhysiologlCal and Biochemical Aspects
0-8 Yuichi HONDA (Facultyof Life and Environment Science, Shimane University, Matsue): UV-B Radiation
Decreases Disease Resistance and Red Light Enhanced lt in Certain Combinations of Plant and Pathogep･
0-9 Noriaki KONDO (Graduate School of Science, Tokyo University, Tokyo): PhysiologicalResponses of Cu-
cumber Seedlings to UV-B hadiation.
0110 Eva Hideg (Biological Research Center, Hungary): Detecting ROS in Plants under UV-B Stress･
Session 4: Regulation of Gene Expression and Molecular Effects
0- 1 1 Ann Stapleton (Department of Biological and Environmental Sciences, Universityof Tennessee) : Genetic
Dissection of Ultraviolet Radiation Responses in Zea Mays
0- I 2 Ake STRID (Department of Chemistry, Gotenburg University, Gotenburg): Towards the Understanding of
Global Gene Regulation by UV-B.
0- 1 3 Brian JORDAN (Institute orFood, Nutrition and Human Health, Massey University,




Session 5: DNA Injuries and Photorepair I
o14 Alfred BATSCHAUER (Fachbereich Biologie / Botanik, Phillips-UniversityMarburg, Marburg): Arabi-
dopsis Class II DNA Photolyase: Chromoph9re Composition and Over -expression in plants･
0- 1 5 Mugumi HADA (institute of Advanced Energy, Kyoto Univeristy): DNA Photolyases in Higher Plants･
0-16 Akira YASUI (Institute of Development, Aging and Cancer, Tohoku University, Sendai): DNA Photoly-
ases and CRY Proteins.
Session 6: DNA Injuries and Photorepair II
o1 1 7 Jun HIDEMA (Institute of Genetic Ecology, Tohoku University, Sendai): Cyclobutane Pyrimidine Dimer
Photorepair Deficiency in UVISenSitive Rice Results fiom a Functionally Altered Photolyase･
0- 1 8 kazuo YAMAMOTO (Graduate School of Science, Tohoku University, Sendai): Photorepair of 614 Pho-
toproducts in A rabidopsis thaliana･
0- 19 Betsy SUTHERLAND (Biology Department, Brookhaven National Laboratory, Upton New York): M0-
1ecular and BiologlCal Strategies f♭r Coping with Environmental Stress･
Concluding Remarks
John SUTHERLAND (Biology Department of Science, Brookhaven National Laboratory, Upton New York)
Closlng Address
Kazuo YAMAMOTO (Graduate School of Science, Tohoku University)
p-1 Masaji Onol, Yoshiaki Komorlyal, Yasumi Fujinami2, Masayuki Takada2 and Kouichi
Tashiro2: 1 Environmental Health Sciences Division, National Institute for Environmental
Studies; 2center f♭r Global Environmental Research, Institute fわr Environmental Shdies: In-
ter-institutional UV monitorlng network in Japan.
pl2　Ulf Johansonl, Terry V･ Callaghan2, Mats Sponesson2 and Lars OloP: 1Department of
plant Physiology, Lund University, Box I 17, SE122100 Lund, Sweden; 2Abisco Scientific
Research Station, SE-981 07 Abisco, Sweden and Deprtment of Plant Ecology, Ecology
Building, SE-223 62 Lund, Sweden: Responses or arctic plants to enhanced UV-B radiation
and increased temperature in a two-year field experiment in Svalbard
P13　Tadashi Kumagai, Jun Hidema, Hye-Sook Kang and Tadashi Sato: Institute of Genetic
Ecology, Tohoku University, Katahira, Aoba-ku, Sendai 980-8577, Japan: Effects of supple-
mental UV･B radiation on the growth and yield or two cultivars of Japanese lowland rice
(07yZa Sativa L.) under the field in a cool rice-growing region ofJapan･
P-4 Jun Tian and Joe Sullivan: Department of Natural Resource Sciences and Landscape
Architecture, Univeristy of Maryland, College Park, MD 20742: Field studies on the efrTects
of UV-B radiation on leaf anatomy and morphology of Liquidambar styracljlua and Pinus
taeda.
P-5　Shengbo Shi and Xinquan Zhao: Northwest Plateau lnstitute of Biology, The Chinese
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Academy of Sciences, 59 Xi-Guam Avenue, Xining, Qinghai, 810002, People's Republick of
china: Research of enhanced UV-B radiation on alpine meadow ecosystem and adaptation of
alpine plants.
p-6 Hee-Kyoung Kangl, Gong-Young Bae2: 1Department of BiologlCal Science, Graduate
school of Science, The Universlty Of Tokyo, Tokyo 1 13-0033, Japan; 2Department of Envi-
ronmental Horticulture, The Universlty Of Seoul, Seoul 130-743, Korea: Combined effTects of
UVIB radiation and CO2 enhancement on Cucumis sativus L.
pl7　T.Satol, Y･Fukudaq2, MIYano3 and T･Kumagail: lInsitute of Genetic Ecology, Tohoku
Universlty, Aoba-ku, Sendai 980-8577, Japan; 2plant Breeding, Genetics and Biochemistry
Division, Intemational Rice Research Institute, MCPO Box 3 127, 1271 Makati City, Phillip-
ines; 3Rice Genome Research Program, National Institute of AgrobiologlCal Resources, 2-1-2
Kannnonndai, Tsukuba 390-8602, Japan: QTLs associated with tolerance to enhanced UVIB
radiation in rice
p-8　Alenka Gaberscikl,2, Meta Voncina2, Tadeja Trost2, Mateja Germl, zdenka Mazejl and
Lars Olof Bjorn3: lNational Institute of Biology, Vecna pot 111, Ljubljana, Slovenia,
2Department of Biology, Biotechnical faculty, Vecna pot 111, Ljubljana, Slovenia,
3Department ofPlant Physiology, Lund University, Box 1 17, Se-22 100 Lund, Swden: Growth
and production of buckwheat (Fagopyrum esculentum) treatedwith enhanced UV-B radiation･
p-9　Atsushi Tanakal, Ayako Sakamotol, Yasuhito lshigaki2, 0samu Nikaid02, sun Guakinl, Yoshihiro Hasel,
Naoya Shikazonol, shigemitsu Tanoland Hiroshi Watanabel: Department of Radiation Research for Environ-
ment and Resources, Japan Atomic Energy Research Institute, Watanuki-machi 1233, Takasaki･ Gunma, 3701
1292, Japan; 2Facultyof Pharmaceutical Science, Kanazawa University, Takaramachi 13-1 , Kanazawa, 920-
0934, Japan: UV-B-resistant mutation induced by ion beams in Arabidopsis thaliana.
p-10 Linda Pope and Joe Sullivan: Department of Natural Resource Sciences and Landscape Architecture,
Univeristyof Maryland, College Park, MD 20742: Diuranl pattems of DNA damage in two soybean cultivars
with contrastlng Phenolic chemistry･
pl1 1 Hiroshi Hadal, Jun Hidemal, Tadashi Satol , Masashi Maekawa2 and Tadashi Kumagail: llnsaitute of Ge-
netic Ecology, Tohoku University, Sendai980-8577, Japan; 2Research Institute for Bioresources, Okayama Uni-
versity, Okayama, Japan: Sensitivity of an anthocyanin accumulated near isogenic line orrice to UVB radiation･
p-12 Hitomi Taira and SatoruTaguchi: Soka Univerity, 1-236 Tangi-Cho, Ilachiouji, Tokyo 19218577, Japan :
Effects of UVR on UV absorbing compounds and photosynthetic plgmentS Of marine dinonagellate, Scrlbp-
siella sweeneyae Balech･
pl13 KumiYoshidal, Mihoko Mori1, 0samu Nikaid02 and Tadao Kondo3: lGraduate School of Human Tnfor-
matics, Nagoya University, Chikusa, Nagoya 464-860 1 , Japan; 2Faculty of Pha-aceutical Sciences, Kanazawa
University, Kanazawa 920-0934, Japan; 3chemical Instrument Center, Nagoya University, Chikusa, Nagoya
46418602,Japan: UV-B protection effect of polyacylated anthocyanin･
p_14 K｡uki Watanabel, Takeshi Shimizul, Mineo Senda2, Ryttji lshikawal, Takeo Haradal, MinoruNiizekil and
shinji Akada2= tFaculty of Agriculture and Life Science, Hirosaki University; 2Gene Research Center, Hirosaki
University: A sub family of soybean MYB29 showing UV-B responsive expression･
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P- I 5 Takako Takanami, Akiyuki Mori, Hideyuki Takahashi and Atsushi Higashitani: Institute of Genetic Ecol-
ogy, Tohoku University, 2- 1 - 1 Katahira, Sendai 980-8577, Japan: Hyper-resistance of meiotic cells to radiation,
but not UV, due to a strong expression ofa single recA-like gene in Caenorhabditis e/egansI
P- 1 6 Hidetoshi Aoki, Takako Takanami, Hideyuki Takahashi and Atsushi Higashitani: Institute of Genetic Ecol-
ogy, Tohoku University, 211-1 Katahira, Sendai 980-8577, Japan: Characterization of Ce-at1-1, an ATMl1ike
gene from CaenorhabditL's elegans.
P117 H･ Ikehata and T･ Ono: Department of Cell Biology, Graduate School of Medicine, Tohoku University,
Seiry0-machi 2-1, Aoba-ku, Sendai 980-8575, Japan: In vivo analysts Or UV-induced mutation with transgenic
mouse.
P- 1 8 Atsuko Takeuchi, Takuya Yamaguchi, Jub Hidema and Tadashi Kumagai: Insitute of Genetic Ecology･ To-
hoku University, Sendai 980-8577, Japan: UVB radiation and proteintumover ofrubisco and LHCII in rice
leaves:
P-19 Takahiro Fujibe., Yuichi Takeuchi2, Kotaro T. Yamamotol: ]Division of BiologlCal Science, Graduate
School of Environmental Earth Science, Hokkaido University, Sapporo, 060-Oslo Japan: 2Department of Bio-
science and Technology, School of Engineering, Hokkaido Tokai University, Sapporo, 005-860 I Japan: Effects
of sucrose in growth medium on UV-B-Induced Damages in ArabidopsIS leavesI
P-20 Lars Olof Bj6rnand Ting Wang: Department of Plant Physiology, Lund University,
Box 1 17, SE-221 00 Lund, Sweden: UV-B dependent and UV-B independent vitamin D fbmation in plants and
lichens.
P-21 Susanne Widell, Ting Wang, and Lars Olof Bj6rn三_Department of Plant Physiology, Lund University, Box
1 1 7, SE-221 00 Lund, Sweden: Ultraviolet-induced absorbance changes in isolated plasmalemma membranes
from tomato leaves.
p-22 John R Gittinsl and Åke Stridl,2,: 1 Department･ofChemistry, Unit of Biochemistry and Biophysics, G6te-
borg University, P･0･ Box 462, S-405 30 G6teborg, Sweden; 2Department of Natural Sciences, Units of Chem-
istry, Biology and EnvironmentalSciences, Orebro University, S-701 82 0rebro, Sweden : Analysis of a stress
responsive promotor from Pisum sativum.
P-23 Won Yong Song, Jun Gyo ln, Wng Pyo Limュ and Kwan Sam Choi: Division ofApplied Biology & Chem-
istry, lDivision of Plant Resources, Chungnum National University, Taejon, 305-764, Korea: Cloningand char-
acterization of UVB-inducible CHS gene fiom cell suspension culture system in Vitis venEfera L
p-24 Jun Kumagail, Hiromi Katohl, Tetsuo Miyazakil, Jun Hidema2 and Tadashi Kumagai2: 1Department of
Applied Chemistry, Graduate School or Engineering, Nagoya University, Furo-Cho Chikusa-ku, Nagoya 464-
8603, Japan: 21nstitute of Genetic Ecology'Tohoku University'Katahira, Aoba-ku, Sendai 98018577, Japan:
Differences in the sensitivityto UVB radiation of two cultivars of rice (Oyyza Saliva L.) based on observation of
long-lived radicals.
P-25 Shinya Takahashil, Nobuyoshi Nakajima2 and Noriaki Kondol: 1 Department of BiologlCal Sciences,
Graduate School of Science, The UniversityofTokyo, Hongo 7-3-1, Bunkyo-ku, Tokyo, 1 13-0033 Japan: 2 Bio-
technology Research Team, Division of Regional Environment, National Institute for Environment Studies,
Onogawa 1 6-2, Tsukuba, 305-0053 Japan: Expression and physiologlCal slgnificance of photolyase in cucumber
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plant.
p-26 Shaoshan Li, Markus Paulsson and Lars Olof Bj6m: Department of Plant Physiology, Lund University,
Box 1 17, SE-221 00 Lund, Sweden: Temperature-dependent formation and photorepair of DNA damage in-
duced by UV-B radiation in suspension-cultured tobacco cells･
p-27 Masashi Tanaka, Satoshi Nakajima and Kazuo Yamamoto: BiologlCal Institute, Graduate School of Sci-
ence, Tohoku University, Sendai 980-8578, Japan: Effects of Photoreactivation of Cyclobutane Pyrimidine
Dimers and Pyrimidine (6-4) Pyrimidone Photoproducts on Ultraviolet Mutagenesis in SOS-Induced Repair
Deficient Escherichia coli.
p-28 Takashi Watanabe, Tatsuo Nunoshiba, Masakado Kawata and Kazuo Yamamoto: BiologlCal Institute,
Graduate School of Science, Tohoku University, Sendai 980-8578, Japan : Effect of the Planking Base on the
7,8-Dihydr0-8-0xoguanine-Induced Base Substitution･
p-29 Junichi Kiharal and Tadashi Kumagai2: 1Facultyof Lifeand Environmental Science, Shimane University,
Matsue 690-8504, Japan; 2Institute of Genetic Ecology, Tohoku University, Sendai 98018577, Japan: Novel
genes induced by UVB radiation in rice brown spot fungus Bljwlaris owzae.
pl30 1Tadashi Ueda, 2Tadashi Sato and lMasahiro Yano: lNational Institute of AgrobiologlCal Resources, Tsu-
kuba 305-8602, Japan; 2Institute of Genetic Ecology, Tohoku University, Sendai 980-8577, Japan: Toward the
map-based cloning of QTL for UVB sensitivityin rice (OTyZa Saliva L･)･
p-3 1 Hiroshi Ishida, Amane Makino and Tadahiko Mae: Graduate School of Agricultural Science, Tohoku Uni-
versity, Sendai 98 1 18555, Japan: The large subunit ofribulose- 1 ,5-biphosphate carboxylase/oxygenase is broken


























































































































らにしたoまた､ヒトの遺伝性疾患の原因遺伝子AZW (ataxla telaDgl'ectaSl'a mutated gene)と相







































































































































































































































































































レーン1 : IFM5844(α );レーン　2 :
IFM5845(a);
レーン3 : IFM5860(α/a );レーン4 :

































称融合により得られた細胞質雄性不稔雑種(Kameya et al‥1993 ; Kanno et,
a1.,1997)と比較検討しながら､ミトコンドリア遺伝子の解析を進めてきた








品種"聖護院" (Rapanus sativus L.)と赤キャベツ品種"ルビーボール"
(Brassica oleracea)との細胞融合によって作成されたキャベツ型細胞質雄
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現時点までにYablCAerJ'a feMeS/n's sensu G6tzq)1 8S rDNAの全長約1 800塩基のう
ち, 1082塩基配列の決定を終えている. 〟 dJ'C:AofCm　については,全ゲノム抽出
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は終わっているが,多糖質などの除去が不十分で,塩基配列決定には至っていない｡
アラインメントにはClustal W,系統解析にはPAUP version 4.0を用いた｡アライ
ンメント後, 1つでもギャップの入ったサイトは解析から除いた｡外群として黄色植
物の黄金色藻からCy血lCWCna∫ dMJ'caを解析に加えたo



















































































































































































































































































































































































































































1 Lapel pBH21/Cm ERSI H70A, la佃2 CrTt-ERSl gene,
lane3 Wikl type LohLS jafm'cus
d lar鳩4-I 2 Tr粥tenic i. Aporp'cus lines.
1　2　3　1　5　6　7　8　9　柑　11
Lanel Wild type Lobs japonjcus.
2 1ane2 melonyoungfruit,







































































































Figure. Time cource of total,viable and co




しておいた100 ml extraction buffer ( 80 nM Tris l忙1 (pH 7.5), 10 m加MgC12, 10
mM βlnerCaptOethanol)をすばやく注ぎ込ん監軽く震塗した後､ 7000 rpm､ 4℃で3分間遠心し､
上澄を捨てた菌体を1% sodium dodecyl ､及び､ 37℃で30分predigestした500〃g / mlア





Tris-HCIT5 nA川gC12(d1 7. 8)に溶かし､これに50 FLg/ml DNase I (RNase-free)を加え､ 37℃で
20分間インキュベ-トしたmaseを失活させるためにもう一度フェノール抽出､エタノール沈
殿を行った｡この沈殿物を10-1 TE bufferに溶解し､電気泳動に使用した｡根粒バクテロイド
からのRNA調製は､以下のように行った1.0 gの根粒を､冷却した乳鉢に入れ3 ml grinding
bufferを加えて穏やかに磨砕し､ 3層のミラクロスを通しろ過した｡これに等量の0.3 Mスク






株は､ 7.04 Mbのクロモソ-ムと352 kbと208 kbの二つのプラスミド(合計7.60 Mb)を持っ
ており､ほぼ全領域(7. 60Mb)をカバーする3832個のM13ファージクローン(1-3kb)を選択し､
pcR法でそれぞれのⅠ刑A断片を増幅後､イソプロパノール沈澱を行った｡ BPB､グリセロールの入
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